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From its welded steel nose to the spar-web construction 
of its wing roots, the Fairchild C-123 Assault Transport 
is built to stand the gaff of hauling large numbers of 
combat troops to rough, postage-stamp size runways. 

To give the C-123 the stamina it has, Fairchild had to 
find ways of slicing away weight penalty. A couple of 
those structural secrets are embodied in portions of tile 
aircraft delivered by Goodyear Aircraft Corporation. 
Take the front entrance door panel, for example. 
Originally designed to be built of conventional materials. 
Goodyear Aircraft was later asked to engineer a new 
door of Bondolite. This construction of honeycombed- 
metal-core-bonded-to-aluminum not only contributed 


weight savings, but increased the strength as well. 
High atop the tail fin, you find other examples of finesse 
in structural fabrication by Goodyear Aircraft: a fin cap 
of void-free laminated plastic and a fin panel of fiber 
glass. Structural aircraft plastic for electromagnetic 
transparency without weight penalty is another field in 
which Goodyear Aircraft has unrivaled experience and 
facilities. 

If you have a ship on the boards now which could 
utilize the structural abilities and metal-working skills of 
Goodyear Aircraft Corporation, then don't hesitate. Write 
us for full information : Goodyear Aircraft Corporation, 
plants in Akron, Ohio, and Litchfield Park, Arizona. 
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First Plans for Mechanical Flight 



"If 1 find chat this instrument made with a screw 
be well made — that is to say, made of linen of 
which the pores are stopped up with starch — and be 
turned swiftly, the said screw will make its spiral 
in the air and it will rise high." 

These are not words of a visionary but the careful 
notes of the man who gave the world its first detailed 
plans for mechanical flight — Leonardo da Vinci. 
Over -lOO years ago he made a careful scientific in- 
vestigation of the mechanics of bird flight, planned in 
detail the helicopter and parachute, and constructed 
models of living machines. Always seeking 
with his work unfinished, 
da Vinci declared. “If 
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INTERNATIONAL AVIATION PETROLEUM SERVICE 


AVIATION CALENDAR 


Mar. 14-16—1956 Aviation Div. Conference 
of the American Society of Mechanical 
Engineers. Bevcrly-IIilton Hotel, Los An- 
geles. Calif. 

Mar. 15-17— National Aviation Educational 
Council, annual conference, Hotel New 
Yorker. New York. 

Mar. 19-21— Society of Automotive Engi- 
neers, national production meeting and 
forum. Hotel Statlcr, Cleveland. Ohio. 

Mar. 19-22— Institute of Radio Engineers, 
national convention. Waldorf-Astoria 
Hotel & Kingsbridgc Armory, New York. 

Apr. 2-4— American Institute of Electrical 
Engineers, Southwest District Meeting 
on "Electricity in Aircraft.” Baker Hotel, 
Dallas, Texas. 

Apr. 9-12— Society of Automotive Engineers, 
national aeronautic meeting, aeronautic 
production forum and aircraft engineering 
display. Hotel Statlcr. New York, N. Y, 

Apr. 10-11— Symposium for Management on 
Application of Analog Computers, spon- 
sored by Midwest Research Institute. Uni- 
versity of Kansas City. Kansas City, Mo. 

Apr. 18-19— First Annual National Indus- 
trial Research Conference, sponsored by 
Armour Research Foundation, Hotel 
Sherman. Chicago. 

Apr. 19-20- Annual Meeting of the Science 
Section of the Environment Equipment 
Institute. Sheraton Hotel. Chicago. 

Apr. 22-26— American Association of Airport 
Executives. 29th annual convention. Hotel 
Carter. Cleveland. Ohio. 

Apr. 26— Institute of Navigation, annual 
regional meeting. Friendship International 
Airport, Baltimore. Md, 

Apr. 50-May 4— Society of Aeronautical 
Weight Engineers. 1 sth national confer- 
vinv. El Cortez Hotel, San Diego. 

May 2— Society of Aeronautical Weight 
Engineers. 14th annual conference. Fort 
Worth, Tex. 

May 2-5— Air Traffic Conference of the Air 
Transport Assn., Hotel Radisson. Mill- 

May 2-5— Twelfth Annual National Forum 
of the American Helicopter Society. 
Sheraton-Park Hotel. Washington. D. C. 

May 5-4— Sixth Annual Institute of Aero- 
nautical Sciences. West Coast Student 
Conference, Los Angeles. 
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specifications for lock m 


years designs requiring 
lock nuts or lock wiring have plagued 
designers with problems of space, 
weight and costs. Each lock nut, even 
a small one, takes space, has weight 
and costs money. Every bolt locked 
with wire requires a through hole in 
the head, positioning and wiring. The 
simplicity of many a superior design 
has been lost due to these cumbersome 
methods of fastening. 

Now for the first time good designers 
can do away with these “design 
plaguers.” They can accomplish the 
same end results plus a saving of 
weight, space and money by a new 
revolutionary concept in fasteners — 
Hefi-Co/f Mid-Grip Screw-Lock In- 
serts. This new fastener is a stainless 
steel wire insert with locking threads. 
It can be installed easily and puts the 
locking effect inside the tapped hole 

— protects the tapped threads for life 

— and locks the mating screw or the 
bolt with the same torque as a lock 
nut. This Screw-Lock Insert not only 
provides a stainless steel protecting 
thread, locks the screw or bolt, but 
most important of all — eliminates the 
space and weight of a lock nut— the 
wiring necessary in lock wiring. 

Heli-Coil Mid-Grip Screw-Lock In- 
serts can readily be distinguished from 
regular non-locking Heli-Coil Inserts 
by their distinctive red color. 


CREW-LOCK INSERTS 

Products of Heli-Coil Corporation, Danbury, Conn. 


0 NEW — Derign manual 


HELI-COIL CORPORATION 

523 SHELTER ROCK LANE, DANBURY, 
nanuol available on regular Heli-Coil 


r/i-Coil Mid-Crip Screw. 



IN CANADA: \ 


. R. WATKINS CO. LTD., 41 Kipling Ave. S, Toronto 18, Ont. 
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FOR A LUXURY FLIGHT 

JET TRANSPORTS WITH 
LINK TRAINED CREWS 


As a passenger aboard the new jet transports, 
you will discover a new world in air travel. 
You will be able to race the sun around the 
globe — cross the U. S. in four and a half hours 
— hop the Atlantic in no more than six. You 
Avill enjoy your 600-mph journey, secure in the 
knowledge that your crew is the world’s best — 
because it is Link trained. 

Tomorrow’s jet transport captain, like to- 
day’s military jet pilot, will be trained in a 
Link flight simulator. This training will help 
him become — 

• More expert in manipulating his flight and 
engine controls 

• More skilled in all phases of flight procedures 

• Better able to handle instinctively and in- 
stantly any emergency problem that may 
arise. 

Link Aviation, Inc., pioneer and world 
leader in its field, has delivered more than 800 
jet flight simulators . . . more than all other 


manufacturers combined. Every Link jet flight 
simulator has fully met the exacting specifica- 
tions of the U. S. Air Force and the U. S. Navy. 

Link alone has delivered flight simulators 
incorporating DC computer systems that mean 
improved dynamic performance, more and 
better built-in checking devices, fewer main- 
tenance problems and simpler, less costly cir- 
cuitry. And Link alone has perfected the linear 
interpolator, which adapts the simulator to 
new engines by a simple manual adjustment. 

In the last six years Link has designed and 
delivered simulators for more than a dozen 
types of jet aircraft representing the products 
of nine different aircraft manufacturers. 

With new turboprop and jet simulators on 
the way, Link leads the world in flight training 
equipment for the jet age. 

The pilots who command the new jet and 
turboprop transports will, as in the past, be 
Link trained. 



LINK AVIATION, INC., BINGHAMTON, N. Y. 


PIONEER 


3 WORLD'S LARGEST PRODUCER OF 


JET FLIGHT SIMULATORS 


. subsidiary of General Precision Equipment Corp. 
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THE SAFEST WAY 
IS THE MOST 


ECONOMICAL WAY 
TO TRAIN 
JET PILOTS FOR 


The per-student cost of training U. S. Navy jet 
pilots is determined largely by (a) the cost per 
training plane, and (b) the in-training accident 
rate. That’s why the Navy wanted the world’s 
safest jet trainer for carrier operations. 

From Lockheed’s broad experience in building 
all of the jet training planes used by the U. S. 
armed forces, the design of the T2V-1 was 
evolved in close cooperation with the Navy. And 


in only 135 working days Lockheed built the 
first production model of the T2V-1*— another 
Lockheed production record! 

With the Lockheed T2V-1 production line in be- 
ing, all branches of the U. S. armed services can 
gel the latest and best jet trainers in the shortest 
time— modified to fit special requirements oj each. 
* Improved version of the USAF T-33A/Navy TV-2 jet 
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ACHIEVEMENT 

Over 250 Vickers Viscounts 
have been ordered 
by airlines 
all over the world. 

ROLLS-ROYCE 

DART 

propeller turbines 


ROLLS-ROYCE LIMITED • DERBY . ENGLAND 


There’s a dependable 

(fenc/iS 

SCINFLEX CONNECTOR 

for every electrical circuit 


These electrical connectors arc designed and built to 
provide maximum performance under the most rugged 

Well recognized for outstanding characteristics of 
resistance to moisture and vibration, these connectors 
are provided in a variety of AN types. 

Our Sales Department will be glad to furnish com- 
plete information on request. *mn!«mirli 
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AIRPORT CONTROL 
TOWERS AND CONSOLES 




12TH STREET AND FERRY AVENUE 


CAMDEN 4, NEW JERSEY 




FLIGHT INSTRUMENTS 

Save 


panel space 





RADIO CORPORATION of AMERICA 

WESTERN OPERATIONS 
AVIATION SALES 

11819 West Olympic Boulevard Los Angeles, California 











Want to get off the treadmill ? 

” Then, you may be interested 
in knowing why I'm with 


IN PHOENIX 


THIS IS A NEW FRONTIER insofar as the 
electronics industry is concerned. But it’s 
big . . . and it’s growing. 

Motorola came to Phoenix just six years ago, looking for room to grow in a 
climatic environment ideal for electronic research. Already the Phoenix Motorola 
Research Laboratory has grown to a skilled staff of 1200, fdling to capacity 
facilities which were supposed to be large enough for many years’ growth. A 
second research and production plant designed for an additional staff of 1,000 
is now being built in nearby Scottsdale. The new Motorola Transistor Plant 
went into production last month. Here is an unparalleled opportunity to get in 
on the ground floor and grow with the world's newest electronics center. 

Vitally important programs now underway and others ready to start in 
guided missile electronics, radar and communications provide exceptional oppor- 
tunities to men with experience in circuit design and development, mechanical 
engineering and drafting (including design for severe environment), physics, 
microwaves and systems engineering. 

This integrated expansion in Phoenix by the world's largest exclusive elec* 
Ironies manufacturer has already attracted an unusual group of men with the 
highest technical competence. The working atmosphere is actually campus-like 
in its informality and its encouragement of original research and creative ideas. 
There is always an interesting challenge. We specialize in difficult engineering 
problems at Motorola in Phoenix. An outstanding profit-sharing plan increases 
the monetary rewards that are important to all of us. 

We live well. You can buy or build more house for less money here in 
Phoenix than almost anywhere else in the country. There's plenty of room to 
move around. And, for most of us, the drive from home to work takes only a few 
minutes. 

We feel wonderful. It's already Springtime in Arizona ! By actual U.S. 
Weather Bureau figures for the Inst 57 years, Phoenix is the sunniest, warmest, 
driest city in the United Stales. No snow to shovel 1 It’s great for the kids to be 
able to play outdoors all year. For weekend drives and vacations, we hove our 
choice of the most colorful m 
more National parks and monuments wi 

We've found an unbeatable combination here in Phoenix. We work where 
it's fun to live . . . there's room to grow and opportunity unlimiteil. 

If you're an electrical or mechanical engineer with experience in electronic 
applications, write me today. I’ll be glad to tell you what Motorola in Phoenix 
has to offer a man with your particular qualifications. 




MOTOROLA 

See us at the I.R.E. Convention. 

We'll be there, at the Waldorf, March 1 9-22 
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SYNCHRONOUS (Hysteresis or 
tance Models)— C"* - "* * 


For Guided Missile ond 
Aircraft Applications 

Pressurized against 35 psi. 

Vis hp at 9500 rpm min., con- 
tinuous duty. 5 in. oz. stall 
torque. 115 V. 1 ph. 400 cps. 
Induction type. Ambient— 65"C 
to 85°C. Totally enclosed. 
1.675" dia. 


American Electric 

BBfr RADAR 

SPIN MOTOR 



This is Honeywell's highly regarded Cageable 
Vertical Gyro. It has the fastest caging 
action available— lO seconds maximum; it 
uncages in three seconds. Ideal as a vertical 
reference, it is used in radar stabilization, 
fire control, bombing, navigation, and flight 
control systems. More than 15,000 of these 
Cageable Vertical Gyros have been delivered 
to the Navy and Air Force. 


AERONAUTICAL DIVISION, MINNEAPOUS-HONEYWELL 




The Navy’s "Crusader" Carries 
a Zenith Plastic Shield 


This shield is the nose radome of the Chance 
Vought F8U, protecting the latest contributions 
of science to its fighting efficiency in the air. 
These ultra-sensitive electronic devices help to 
make it possible for this fastest of Navy fighters 
to stab through the sonic barrier in level flight 
straight to the heart of an enemy intruder. 


Zenith Aircraft is proud of the part its specialized 
skill in radome construction has enabled it to 
play in our country's defense. 

For the latest and most effective developments in 
reinforced plastic applications in aircraft, fuel 
tanks and guided missiles, consult the Engineer- 
ing Research Division of 


ZENITH AIRCRAFT 

division of Zenith Plastics Company 


m gardena, calif. 
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EDITORIAL 


True Perspective on 


f Because William Allen, president of Boeing Airplane Co., 
delivered extemporaneously to a House Armed Sen ices Subcom- 
mittee one ot the best statements ire have ever beard on the rela- 
tionship of the privately-operated, profit-motivated aircraft industry 
and the American people and their government, sve are devoting 
the editorial page to Mr. Allen's remarks. — Robert Hots) 

What I have to say really applies to the entire indus- 
try. but I don’t purport to speak for the industry. I am 
speaking only for the Boeing Co. 

Let’s look at the background for just a moment. We 
know the Russians have nuclear weapons. We feel, and 
I believe it is generally recognized, that our security 
depends on our ability to retaliate. 

Now. as far as equipment is concerned, namely, the 
equipment that will be used to carry the weapons to 
retaliate, as it stands today it is pretty largely the Boeing 
Airplane Co. 

The B-47: If we had something happen today, the 
B-47 would principally carry the load, supplemented by 
our KC-97 tanker. If something happens in the future, 
in the foreseeable future, it will be the B-52. again sup- 
plemented by our jet tanker. 

In other words, if we have a superiority, it presently 
lies in the equipment that we use and the people who 
operate that equipment, to carry the missile, to carry' 
the weapon, the bomb. 

Now, you have read the statements. I am sure, of our 
military people, in which they have said that they feel 
that the Russians have passed us quantitatively and that 
they are narrowing the gap qualitatively. That is beyond 
my knowledge. 

I only can say that I have great confidence in the 
people who make those statements. Gen. Twining. Chief 
of Staff; Vice Chief of Staff Gen. White, Gen. LeMay, 
Gen. Power. In this morning's paper. I read where Gen. 
Twining testified before the Senate Armed Services Com- 
mittee, and the statement said: 

“Gen. Twining said Russia has long since passed us in 
the quantity of airpower and is rapidly narrowing the 
United States' margin of superiority in quality. The Air 
Force Chief of Staff told the Senate Armed Services Com- 
mittee his real concern was with the Soviet attempt to 
close the quality gap by greatly increasing this research 
and development effort. . . 

Now I feel, and I am sure our military do. that if we 
are to preserve our security, it is essential that we pre- 
sene our technical superiority, if we have it. 

Gen. Kenney, who was Gen. MacArthur's air general 
in the last war, summed it up, I think, very well in his 
inimitable fashion, when he said, “Air power is like 
poker. The second best hand is worse than none at all. 
It will cost you dough and win you nothing." 

Now, how do we maintain that superiority in equip- 
ment? The Government, of course, has chosen to do it 
in the American way, to rely on private companies. . . . 
In my opinion, that is the proper way and the only 
way we will ever preserve it. If we try to do it through 
direct Government construction— and I don't say this 
critically. It has been tried and it didn't work. And 
the minute we get away from competition and severe 
competition within the industry, quality will suffer. 

Our chief engineer at one time expressed it this way. 
We never do as well as when we realize that our best 


may not be good enough, meaning that the Boeing Co. 
never docs as good a job as it does when it realizes that 
its competitors are after the same business and our best 
may not be good enough to get it. 

The minute we get away from that, qualitatively we 
are lost. 

Now what does the Boeing Co. have that is so valuable 
to the American people? There has been talk of facili- 
ties. We have done the best we could on facilities. But 
facilities are meaningless without people who have the 
know-how. 

I refer back to the cancellation of our contracts at the 
end of the last war. We had no business to support our 
organization. But we all recognized that it was essential 
if we were to continue in business that we preserve as 
large a nucleus as possible of that know-how that we had 
built up over the past 25 years. 

We preserved that nucleus by going out and com- 
mencing the construction of 50 Stratocruisers, without 
any orders. We sold them. We lost money on them. 
But it kept our organization, a small nucleus, employed 
and together. And then as we went along and developed 
business and Korea came along, we had what it took to 
do the job. 

Let’s take the Wichita plant, for example. There is 
a large Government plant, and then we have a small 
private plant, one of our own. next door. At the end of 
the war the Government closed down that plant like 
that (indicating with hand). They took all the airplanes, 
parts and so forth, and sold them as junk. 

We took our organization and slung it back into our 
own little plant down there and we gave it parts to build 
for the commercial model, and we kept it alive. When 
the B-47 came along, we had an organization that could 
move into that Government plant, reactivate it and it 
has now produced over 1.200 B-47s. 

That is the priceless thing, an organization that knows 
how to do it. 

Now before I came down here I had an analysis made 
of how large an organization would we have to maintain 
in order to be capable of building and designing the 
present modern bomber. I gave this testimony before 
the Finletter Commission in 1947, and at that time, 
based upon the product of building— reciprocating en- 
gines and B-50s and so forth— I came to the conclusion 
that it would take 15,000 people in order for us to pre- 
serve a nucleus of what it took. Our analysis today shows 
23,000 people. The B-52 has over 100,000 parts. In order 
to design and construct that, it takes hundreds of dif- 
ferent types of skills. It takes scientists, it takes labora- 
tories, and so on. 

Now if I want to really keep myself awake at night, 
1 ask myself the question: flow are we going to preserve 
that nucleus if we have another 1945? Or how are we 
going to preserve it if we don't click and continue to 
get the business that is necessary to support it? . . . 

Now that then brings me to this question, and the 
one I would like to have you consider. I low strong, how 
capable do you want concerns like the Boeing Co. to be? 
That is the problem to be answered by the American pub- 
lic. And I am going to point out in a few words here 
that I think up to this point there hasn't been sufficient 
attention given to it. 


the Aircraft Industry 

I submit to the committee: Not only think about 
whether we are making too much money, but ask your- 
selves whether we are making enough in light of our 
responsibilities. Not money to pass to the stockholders. 
Our record speaks for itself on that. What have we done 
with our money? By and large, we compare very favor- 
ably with industry generally. Whereas we have retained 
approximately 70% of our earnings in order to put us in 
a position to do a better job. Industry generally retains 
about 45% as compared with our 70. 

But if we had greater earnings, we could do a better 
job. We would pour that money into laboratories, just 
like we are doing now with what we have, into develop- 
ing new articles, like we did with the 707, which has 
saved the Government time, precious time and money. 

And on that point I want to cover this. I have gotten 
the impression that the fact that a company does prac- 
tically all of its business with the Government is a mark 
against it. I want to submit to you that it should be a 
mark in our favor, and I will tell you why. 

We have dedicated, the Boeing Co. has dedicated 
itself to the United States Government, and I am proud 
of it. I can point out to you instance after instance where 
we could have sold to others to our gain and u'ere re- 
quested not to do so or prohibited from doing so because 
it was decided that it would be better for us to concen- 
trate our efforts on Government business or because they 
didn’t want the article to get into other hands. . . . 

Sure, we are now entering this commercial business. 
That will benefit the Government. It will give us greater 
stability, we hope. But we only entered it after we satis- 
fied the Air Force that we could do it without in any way 
jeopardizing our ability to perform our military contracts. 
That took a year. The Air Force took one year to con- 
sider that and finally agreed that we had the capacity and 
we had the manpower to do the job without interfering 
with the Government’s work. 

We are not in and outers in the aircraft business, in 
the Government aircraft business. If you really want 
to make money in the aircraft business, you only per- 
form during wars. 

Let me illustrate what I mean. We lost money prior 
to World War II in developing the B-17 and other 
articles. We have no tax base. World War II comes 
along. I can cite you instance after instance where we 
subcontracted parts, we will say, of the B-29 to a company 
that had had good earnings commercially prior to the 
war, and therefore it had a good tax base. Under its sub- 
contract it keeps a fair share of its profits. With no tax 
base, we pay out 90%. The same article being produced 
by a company on our design keeps several times the dol- 
lars on the same work that we would have kept had we 
done the work. 

What does it amount to? We build up no strength. 
Why is it that our net worth is so low? We have never 
had an opportunity to make money. 

Now, what happened after the war? No work. We lost 
money during the base years, again. Excess profits tax 
comes along in Korea and we pay out the maximum. 

In other words, it is almost— it looks like it has been 
arranged so that companies like the Boeing Co. can’t 
build up strength. 

In essence, with the responsibilities we have, I feel 


. . . strongly that we are not being given the opportunity 
profit-wise to develop the strength that is essential to 

Take a look at 1952. Over S700 million worth of busi- 
ness. We end up with $14 million and the Renegotia- 
tion Board comes along and says, "That is too much 
money-’’ Pick up the newspaper, and you read of com- 
mercial companies netting, after taxes, $100 million, S200 
million, and even over $1 billion. And what are their 
percentages after taxes? Eight, 9% even more. But 
when we made two point something per cent after taxes, 
the Renegotiation Board said, “That is too much." 

I say in light of our responsibilities that we have to the 
the American people it is not only shocking and appal- 
ling, it is sickening. I feel very strongly about it. 

Now, what can be done about it? 

First, before I say that, I want to cover this matter 
of sub-contracting. I think perhaps I already have. But 
there, again, is a good demonstration of the company that 
is dedicated and dedicates itself to the Government and 
one who enters defense business only if it would appear 
appropriate at the time. I make the categorical state- 
ment that we have also looked first to the Government 
to determine what is best for its welfare. And as long 
as I have anything to say about it, we always will. . . . 

But don’t penalize the Boeing Co. because at this 
moment our work is almost entirely Government. That 
should be a mark in our favor. It could have been other- 
wise. But it would not have been to the benefit of the 
United States Government for it to be otherwise. 

Now, what is needed in my opinion is a statement of 
Government policy on this matter, either in legislation 
or otherwise. 

Mr. Vinson did that once in the Vinson-Trammell Act, 
and he said a profit rate of 12%. 

To my knowledge, we have never even approached 
that. But a statement of policy is needed from this 
congressional body, because trace it down to the way it 
works, where we go— and I don’t say this critically— it is 
the way it naturally would work. We go to Wright Field 
to negotiate a contract. The negotiator has instructions 
to negotiate for the Government and get that profit rate 
down just as low as he can. Our industry is highly com- 
petitive. We in effect take the rate that is given to us. 

Now, although I think this hearing is a fine thing, you 
can be sure that the fact that you are looking at profits 
will have a very definite effect upon the profit rates that 
we will be allowed. In other words, the negotiator, on 
up, is going to say, “I am not going to have Congress 
looking down on the back of my neck, and saying I gave 
some company too much money." And we don’t want 
that. All we want is something that is fair and reason- 
able, particularly in the light of our responsibilities. And 
I submit to you in all sincerity that what we have been 
given up to this point is insufficient. 

Mr. Hebert: Thank you very much, Mr. Allen. We 
appreciate your statement. It is well timed and well 
founded. . . . 

Mr. Bates: Mr. Allen, that was a magnificent statement. 
I think 5'ou were performing a tremendous service to not 
only the United States but for the entire free world, 
because if it was not for Boeing today, perhaps there 
would be no free world. 



Radiography 
says “OK 
to machine” 


...and protects 
the customer's 
investment 


The blank for this stainless steel jet 
engine part starts as a mill rolled bar, 
is shaped under heat and pressure, and 
flash-welded to form a homogeneous 
ring. Any porosity or lack of fusion could 
put the part in the scrap-heap — scrap- 
ping with it the buyer’s investment of 
machining time which is five times the 
cost of the blank itself. 

To guard its customers against such 
losses, The American Welding & Manu- 
facturing Co., Warren, Ohio, makes ex- 
tensive use of radiographic inspection. 


Only rings with welds proved sound 
are delivered to the buyer. Possible 
loss of machining time — with costs as 
great as S300 — is avoided at the outset. 

Radiography does a great job for 
welding. It saves time and money as in 
this case. It gives customers great con- 
fidence and peace of mind. It opens 
new applications where the welding 


process iv 
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RADIOGRAPHY... 

another important example of Photography at Work 


EASTMAN KODAK 
COMPANY 
X-ray Division 
Rochester 4, N. Y. 


Radiography can help you build 
business If you would like to know how, 
talk it over with your x-ray dealer. 



WHO’S WHERE 


Pittsburgh a 
>s Angeles, 


elected di- 


Ill the Front Office 

Group Capt. S. O. Tudor, 

Ltd S 3 V,S ° r ’ " S 
Ralph S. I 

W. Candy Jr. of Us A 
rectors of American Airlines, me. 

W. A. Patterson, president of United Air 
Lines, elected a director of the Goodyear 
Tire and Rubber Co. 

Roy W. Brcwton appointed controller of 
Convair Division of General Dynamics 
Corp.. succeeding the late Dwight T. Fisher. 

Edward N. Townsend Jr., named vice 
president of California Eastern Aviation, 
Inc., in Washington, D. C. 

Terrell C. Drinkwater. president of West- 
ern Air Lines. Inc- and |ohn L. Weller, vice 
president of Trans World Air Lines, Inc- 
named directors of the Transportation Asso- 


Honors and Elections 


Dan Jacobson, chairman of the Propeller 
Sub-Committee of the National Advisory 
Committee for Aeronautics. He is chief 

Alison" Division, CaX^MmoiPcmp' 1 '' 
Harry F. Guggenheim, named elder states- 
man of aviation by National Aeronautic 


Dr. Nicholas J. Hoff, awarded the Medal 
of the University of Liege. Belgium, for 
"contributions to international cooperation 
in aeronautics among NATO nations and 


nent of aeronautical engineering, 
if Brooklyn, N. Y, 

’ . Duncan Rannie, new Robert H. 


Changes 


Aircraft Corp- succeeding Charles H. Hur- 
kamp, who has joined Fairchild Engine & 
Airplane Corp. 

Arthur W. Robinson, manager, systems 
engineering, General Electric Co.'s Special 
Defense Projects Department. Also, Roger 
E. Robertson, manager-instrumentation en- 
gineering; John O. Powers, manager-aero- 
thermocfynamics engineering and Raymond 
C. Bercndsen, manager-control engineering. 

Richard Stockwcll, formerly editorial di- 
rector of American Aviation Publications, is 
now with the advanced propulsion systems 
section. Aircraft Gas Turbine Division of 
General Electric Co. at Evandale, Ohio. 

Dennis J. Phelan, supervisor of aerody- 
namics. Trans World Airlines. 

J. E. Taylor, manager, research-new de- 
vices, Central Staff Research & Develop- 
ment New Devices. Thompson Products. 
Inc.; Walter R. Chapman, manager, de- 
velopment-new devices and Joseph C. Well- 
ington, Jr., manager-preliminary analysis. 

Clarence B. Knudson. head of product 
and applications design section, Marvelco 
Electronics Division. National Aircraft Corp. 


INDUSTRY OBSERVER 

► Boeing B-52 crash on Feb. 23 during 93rd Bomb Wing training operations 
from Castle AFB, Calif., was caused by an electrical system malfunction. In 
an official statement, USAF said a portion of the B-52 fleet has been 
ungrounded and the remainder will be "as soon as corrective action can be 
completed.” 

► Bristol Aeroplane Co. Ltd. has a project to develop a Mach 2.2 research 
aircraft that is now in the design stage. Plane designation is the Bristol 22. 

►Lockheed is pushing an all-weather version of the F-104A equipped with 
a lightweight radar and armed with two Falcon missiles as an inner defense 
interceptor for Air Defense Command. 

► Convair is conferring with Howard Hughes on a medium-range jet trans- 
port design utilizing four General Electric J79 turbojets. The Convair pro- 
posal would be competition for the Lockheed Electra in the medium-range 
field. United Air Lines is also interested because they want to standardize 
their new maintenance system on turbojet engines rather than handle both 
turboprop and turbojet. 

► Air Defense Command pilots will get their atomic missile practice with 
the Tingaling— a version of the Douglas Ding Dong missile that is ballisti- 
cally identical to the real missile but has only a spotting charge of explosive 
in the warhead instead of the nuclear explosive of the operational missile. 

► Martin P6M SeaMastcr jet flying boat will be powered by Pratt & Whit- 
ney J75 turbojet in the 15,000-lb. thrust class in its production versions. 
Both prototypes used the Allison J71 plus afterburners. 

► Three Canadian firms will manufacture the U. S. -developed Sperry Spar- 
row air-to-air missile for the Royal Canadian Air Force. The Sparrow will 
replace the Canadian-designed Velvet Glove (AW Nov. 28, p. 7) as arma- 
ment for the Avro CF-100 all-weather interceptor. The Velvet Glove was 
abandoned after five years of development because of its lack of range. 
Preliminary work on the Sparrow already has begun. A. V. Roc Canada 
Ltd- Toronto, is in charge of the project; Canadair Ltd- Montreal, will 
make the missile frame; Canadian Wcstinghousc Co. Ltd., Hamilton, will 
make the electronic gear for the guidance system. 

► Canadair Ltd., Montreal, is negotiating for sale of its Sabre 6 aircraft 
powered with the Avro Orcnda 14 engine to the West German Air Force. 
Peter Redpath, Canadair Ltd. vice president, has been in Bonn discussing 
the sale. 

► Boeing Airplane Co. is scheduled to display full-scale interior moekup ot its 
707 jet transport in New York this month. Five-abreast seating will be fea- 
tured, with Boeing-designed chairs of unusual modern-classic design. Walter 
Dorwin Teague Associates, industrial designers, are supervising moekup 
construction for Boeing. 

► Cessna is now rolling out a Model 310 twin engine executive plane every 
working day. Sales rate on the Model 310 reached 26 a month for last 
December. 

► Army is getting three of Aero Design & Engineering Corp.'s new Super 
Aero Commander 680’s, designated L-26C. 

► Canadian Navy is getting about 40 McDonnell F2H-3 Banshees for use as 
a long-range all-weather carrier fighter. 

► Bristol Mark 100 Britannias arc being modified to correct trouble encoun- 
tered with stiffening of controls at high altitudes and low temperatures. 

► Next Lycoming turboprop will be the 1,800 hp. T55, which is a scaled up 
version of Lycoming's 850 hp. T53. The T55 will feature the same com- 
pressor layout as that of the T53, including several axial stages followed by a 
centrifugal stage, compact combustion system, free power turbine and very 
economical use of critical materials which characterize the T53. 
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THESE GREAT AIRLINES 

WILL BRING YOU BOEING JET SERVICE 


Fleets of Boeing Jets like the plane pic- 
tured above have been ordered by all 
seven of these major airlines. Delivery 
of the big, swift 550-600 mph airliners 
will begin late in 1958, and the first 
ones will be in scheduled service a few 
months after. 

These airlines have chosen Boeing 
Jets because they know what they're 
getting. Boeing's 707 prototype air- 
plane has been flying for well over a 
year— proving its performance in more 
than 560 hours of flight tests. 

Pilots and officials of these airlines 


have flown the 707. They have experi- 
enced for themselves its ease of handling 
and excellent flight characteristics— the 
extraordinary smoothness and quiet of 
its ride. They have discovered how eco- 
nomical it is to operate and how its 
design makes maintenance simple and 
quick. They know its speed and range 
—not from paper calculations but from 
actual flight records. 

In October the Boeing 707 crossed 
the continent twice— from Seattle to 
Washington. D. C., and return— in 8 
hours. 6 minutes 1 That’s an indication 


of the schedule time you can expect 
aboard the new Boeings. Boeing Jets 
will be first in sendee because only 
Boeing had enough faith in jet trans- 
ports to build a prototype with its own 
money— and enough experience in pro- 
ducing big multi-jet aircraft to carry the 
job through. 

Over a period of nearly 40 years, 
Boeing has proved its leadership in avia- 
tion research, design, engineering, and 
in the ability to produce and deliver 
large numbers of high-performance air- 
craft on schedule. 




Washington Roundup 


Ike's Effect- on Defense 

President Eisenhower’s decision to seek re-election will 
have a major effect on the military airpower situation. 
In general the fact that lie will seek and probably get a 
second term in the White House will tend to preserve 
the status quo in airpower policy of a substantial, stable 
program operating without much regard to the progress 
made by the Russians. 

Rising tide of military criticism from Pentagon brass 
will probably subside because few are anxious to face the 
prospect of bucking their five star commandcr-in-chief for 
another five years. On Capitol Hill it raises the prospect 
that any additional airpower money voted by Congress 
will be impounded bv President Eisenhower in the same 
manner in which President Truman withheld S800 mil- 
lion in USAF funds after he lost the 70-group fight in 
Congress. Biggest hope for critics of the current airpower 
policy, who are genuinely worried by Russian progress 
during the past few years, is to penetrate the Pentagon 
political curtain of censorship and get the facts directly 
to the President and the American people. 

Continue Renegotiation? 

Renegotiation Board claims it is taking no position 
on the question of whether renegotiation should be 
continued. The statement came at executive sessions 
of the Joint Congressional Committee on Taxation. 

But the Board’s acting chairman, Thomas Coggcshall, 
commented before the House Appropriations Committee: 

“If you hike the President’s message of last year as 
the point of departure, namely, the recommendation 
that renegotiation be continued so long as over 50% 
of the budget goes to defense, 1 would say that if that 
is taken as a proper point of departure and supported, 
it could go on indefinitely. That is what the representa- 
tives of the Defense Department have said definitely: 
That fhev see no likelihood for some years to come of 
presenting a military budget of less than 50% of the 
total budget.” 

On extending renegotiation to Dec. 31 of this year, 
Congress stipulated the study by the taxation committee 
to determine if there should’ be a further extension. 

Gardner Successor 

There is little speculation at the Pentagon about a 
possible successor to Trevor Gardner, who quit his post 
as USAF Assistant Secretary for R & D with a blast at 
Administration policies. Air Force officials are waiting 
with some trepidation for the vacancy to be filled, know- 
ing almost with certainty that the chosen man will be 
considerably more conservative than his dynamic pre- 
decessor. Temporarily. Gardner's chair is being filled 
bv Richard F„ Homer, his former Deputy for Require- 
ments. Homer has been in the Pentagon less than a 
year, is former general engineer at Edwards AFB. 

Monroney Policy 

Sen. Mike Monroney (D.-Okla.) is making it in- 
creasingly difficult for industry opponents to get a hear- 
ing before the Senate Commerce Aviation Subcommittee 
on his legislative proposal to separate the Civil Aero- 
nautics Administration from the Commerce Department. 

The Air Transport Assn.’s solid opposition is well 


known, yet the scheduled airline's organization has twice 
been cancelled out, with the latest tentative hearing 
date put back from Mar. 5 to Mar. 9. In the meantime 
Sen. Monroncv is polling the ATA member carriers by 
wire in an apparent effort to breach the airline ranks. 

An Aviation Week survey revealed that 42 out of 
45 air lines support the ATA position. Both Trans 
World Airlines and Northwest Airlines take a neutral 
stand. Central Airlines, a local service carrier operating 
in Oklahoma, cast the only vote in favor of separation. 

Safety Data 

You can discount press reports that USAF has clamped 
a secrecv label on its accident statistics. It is true that 
the Using safety experts are making it more difficult for 
newsmen to get a rundown on the current crackup and 
fatality rate, "but the data will be released. The Air 
Force is confident, despite a recent flurry of accidents, 
that the overall rate is not any higher than it was at 
this time last year. USAF personnel in some cases arc 
sensitive about reports that the budget does not provide 
enough monev for proper aircraft maintenance. How- 
ever, where the budget hurts, aircraft are grounded or 
kept in Usable standby status; they are not sent on 
operational missions. 

Civil Defense to Defense? 

Department of Defense does not want to take over 
the job of managing civil defense, as proposed in numer- 
ous bills pending in Congress. The House Government 
Operations Subcommittee on Military Matters, headed 
by Rep. Chet Ilolifield (D.-Calif.), has hearings under- 
wav which will continue for another two months. 

Adm. Arlcigh Burke, Chief of Naval Operations, pro- 
tested that giving Defense Department responsibility 
for civil defense would simply "dilute” military strength. 
He said the Secretary of Defense should not be the “arbi- 
trator" between the civil and military programs. 

Gen. Nathan Twining, USAF Chief of Staff, testi- 
fied that the basic responsibility for civil defense should 
remain at the local level. "Nothing would be gained by 
transferring leadership to the Department of Defense,” 
he said. "It would lead to an unwieldy concentration 
of dissimilar agencies. . . .” 

Washington Airport 

The decision on a site for a second Washington air- 
port is now up to Congress, where the explosive problem 
was adroitly dumped on the Senate Commerce Aviation 
Subcommittee by Louis S. Rothschild. Undersecretary of 
Commerce for Transportation. 

Rothschild was stung by the ridicule heaped on his 
proposal for a local three-jurisdiction airport authority 
to be supported by private financing and the vigorous 
objections to a more recent recommendation for joint 
civil/ military use of Andrews AFB. Md. He told the 
subcommittee: "We’ll ask for construction money imme- 
diately if you'll only give us a decision on a site. We’ll 
also need vour support, you know, before the appropria- 
tions committee.” 

The Senate group grabbed the ball and gave every 
indication their choice would be the nearby Burke. Va.. 
site, which was the original CAA choice five years ago. 

—Washington staff 



Vital areas of the new Beechcraft Twin-Bonanza are 
made with magnesium for extra lightness . . . extra rigidity 

Less weight and greater rigidity. Design simplicity and cost 
reduction. These are benefits of magnesium that Beech Aircraft 
Corporation has utilized for many years. They build an out- 
standing product using this lightest of all structural metals. 
You can do the same thing. 

If lighter weight will improve your product, if extra strength 
will do it, or simplified design and fabrication — then the best 
choice of metal for you is magnesium! 

You’ll get prompt attention from your nearest Dow sales office, 
or the Dow chemical company. Magnesium Sales Dept., 
MA 359G-1, Midland, Michigan. 



you can depend on DOW MAGNESIUM 


Wilson’s Order Threatens R&D Effort 


Defense Secretary’s shift of development authority 
provokes wide concern; Furnas delivers ultimatum. 


By Claude Witze 

Washington— The nation's military 
icsearcli and development effort faces 
a new threat in the Pentagon. 

Aroused by what appears to be the 
loss of more than half his authority and 
further crippling of the R&D program. 
Dr. Clifford C. Furnas, Assistant Secre- 
tary of Defense for Research and Devel- 
opment since last Dec. 5. has delivered 
an ultimatum to Defense Secretary 
Charles E. Wilson in an attempt to 

Dr. Furnas, a distinguished scientist 
and former director of Cornell Aero- 
nautical Laboratory, has told Wilson he 
will leave his post unless Wilson restores 
to his office authority shifted on Feb. 
21 to Frank D. Newbury. Assistant 
Secretary of Defense for Applications 
Engineering. 

The changes, greatly increasing New- 
bury's power over R & D projects de- 
scended like a bombshell in the Penta- 
gon. In a memorandum to the service 
secretaries, Wilson announced that he 
is delegating “responsibility for the re- 
view and approval of the technical 
aspects of development projects” to 
Newbury's office. 

The purpose. Wilson said, is to “pro- 
vide for more effective review." 

Called Backward Step 

Immediate reaction of both military 
and civilian R&D personnel was one of 
incredulity in view of the long postwar 
battle to separate production experts 
from interference with scientific ad- 
vances. 

’ 'This decision,” a top Air Force offi- 
cial told Aviation Week, "goes counter 
to everything we have been trying to 
do. if this memorandum means what it 
says. USAF has been putting every pos- 
sible effort into the separation of R & D 
from production-minded people. This 
is a step backward." 

USAF Secretary Donald A. Quarles, 
who preceded Dr. Furnas in the De- 
fense R&D post, was not directly 
involved in the new hassle, but it is 
widely known that Quarles fought re- 
lentlessly against Newbury's effort to 
invade the development field during 
his tenure in the office. 

Dr. Furnas' threat to quit followed 
closely the resignation of USAF's As- 
sistant Secretary for Research and Devel- 
opment, Trevor Gardner (AW Feb. 13, 
p. 28). There was speculation that if 
Dr. Furnas does leave, his departure 
will create an even more critical situa- 



tion than the departure of Gardner, who 
has bluntly told the press and Congress 
that he quit in protest against Defense 
Department's attitude toward R & D. 

Gardner since has been a witness be- 
fore Congressional committees and is 
scheduled to make more important ap- 
pearances before investigations into the 
Defense Department— particularly its 
guided missile program. There was spec- 
ulation that Wilson will make a strong 
bid to keep Dr. Furnas on his staff, at 
least partially to prevent him from join- 
ing Gardner as a technically competent 
witness who would criticize the Depart- 
ment’s performance. 

Expansion of Newbury’s power over 
development follows several months of 
deep concern over the evident success 
of the Russians in shortening their de- 
velopment and production cycles on 
new weapons. Onlv two days before 
the change. Gen. Nathan F. Twining. 
USAF Chief of Staff, warned Congress 
that we are being outpaced bv the Sovi- 
ets in R & D (AW Feb. 27, p. 26). 
Concern at All Levels 

R&D workers at all levels feel that 
the new power given Newbury will fur- 
ther increase development time because 
it provides a new office that must be 
briefed and— what is more difficult— con- 
vinced that a project has merit. Also, 
the new organization does not mesh 
with the setup in the military services, 
leaving the Defense Department out of 
gear with the armed forces' organiza- 
tion. 

In addition, there is the fact that 
development work sometimes uncovers 
the need for more basic research. A 
recent and well-known example is the 
work done on the area rule, which 
changed the shape of some aircraft then 
in the prototype stage-such as the Con- 
vair F-102— but salvaged projects that 
otherwise would have been failures. 

Adding to the tense situation— and a 
source of particular irritation to Dr. 
Furnas— is the fact that the memoran- 
dum ordering the change was circu- 
lated to the service secretaries before it 
came to his attention. The scientist 
made a point of this in his letter to 
Wilson. 

Wilson's Memorandum 

One report said Dr. Furnas did not 
know about the change until he read of 
it in a Washington newspaper. A De- 
fense Department spokesman denied 
this, insisting that the Assistant Secre- 
tary and "his people" had been con- 
sulted before the memorandum was 
drafted. 

Kev paragraph from the Wilson mem- 
orandum said: 
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"This (applications engineering) re- 
sponsibility covers all development proj- 
ects submitted for review and approval 
to the Office of the Secretary of Defense 
by the military departments, including 
development projects submitted in sup- 
port of annual budget estimates, annual 
apportionment requests and interim re- 
programming proposals. Such develop- 
ment projects exclude projects that are 
exclusively of a research or exploratory 
nature, such as projects whose planned 
purpose is to explore a field of knowl- 
edge in search of new information, to 
study new concepts that may result in 
the development of new or improved 
materiel, or to prove the feasibility of 
new ideas or principles; and whose pur- 
pose and currently planned funding 
does not provide for development of a 
complete unit or component for service 

This statement was interpreted to 
mean literally that Dr. Fumas will have 
prime responsibility only over pure re- 
search and exploratory development 
hereafter and that Newbury will exer- 
cise control as soon as weapons hard- 

Opposes Other Recommendations 

It was pointed out that almost with- 
out exception all postwar studies of the 
R & D problem have been vehement in 
their denunciation of this policy. 

For example, a House subcommit- 
tee’s study of military R & D in 1954, 
found that some of' the nation's top 
scientists emphasized “the great need 
for relieving research and development 
operations from many of the standard 
procedures and regulations which per- 
tain to procurement and logistics func- 

So far as USAF is concerned, a 
spokesman pointed out that the very 
creation of two commands for research 
and development and for materiel was 


a step intended to insure separation of 
the functions. 

Comptroller's Role 

"The Air Force,” he told Aviation 
Week, "recognizes the equal impor- 
tance of R & D and production. It is a 
proven fact, however, that R & D is the 
harder job and at every opportunity it 
becomes compromised to the easier 
production job. This new order will 
make R & D subservient again. It has 
been too much so in the past.” 

Apparently an important factor in 
the situation is an attempt to increase 
indirectly the control of funds by W. J. 
McNeil, Defense Department Comp- 
troller. Wilson's memorandum says 
that fiscal procedures on development 
projects are to be worked out in the 
future by McNeil and Newbury, with 
no mention of a role for Dr. Furnas. 
The process is to follow another Wilson 
memorandum, dated June 10, 1955. 

The 1955 memo stipulates that New- 
bury has responsibility for recommend- 
ing action on "certain requests for 
utilization of funds, including appor- 
tionments." In the 1955 memo this is 
restricted to obligations for production 
and procurement. It says that requests 
from the military departments must be 
sent to McNeil’s office and that he will 
act on recommendations from Newbury. 

The addition of development projects 
to production and procurement in this 
process obviously gives Newbury and 
McNeil the power to decide which 
scientific breakthroughs will be ex- 
ploited, even to the extent of proto- 
type construction. 

This fact is a source of distress to the 
R & D staffs in Defense as well as the 
military services. The old Research and 
Development Board was replaced with 
the creation of Dr. Furnas' office nearly 
four years ago with one main purpose— 
to provide one man with the organiza- 



tion and power to spend money to fill 
strategic needs with adequate weapons. 
Aim May be Frustrated 

There is strong feeling that this aim 
will be frustrated if the Assistant Secre- 
tary of Defense for R dr D is confined to 
pure research and exploration. 

In reply to queries from Aviation 
Week, a Defense Department spokes- 
man gave this information about the 

• Newbury is given program control, 
including fiscal control, over develop- 
ment projects in an effort to make sure 
that “readiness" is emphasized. 

• Major aim of the new order is “to 
eliminate duplication” and speed devel- 
opment by concentrating on fewer proj- 
ects with great promise. 

• Far from cutting down on Dr. Furnas’ 
responsibilities, the spokesman said, the 
new order may even broaden activity 
in the research field, once the R dr D 
office is relieved of direct responsibility 
for continuation of development work. 

• The Department spokesman reiter- 
ated that Defense does not agree with 
the Hoover Commission's recommenda- 
tion that the R dr D and applications 
engineering offices should be combined 
(AW Jan. 25, p. 34). 

Upon issuance of the order giving 
Newbury wider power over develop- 
ment. Wilson departed for a Florida 
vacation. He was due back at the 
Pentagon today to face the letter from 
Dr. Fumas and a possible showdown 
with his entire R & D staff. 

Enlargement of Newbury’s role to 
take ill greater responsibility for 


Newbury’s Job 

Ever since its establishment in the Department of Defense, there has been a 
good deal of speculation on the exact mission of the office of the Assistant Secretary 
for Applications Engineering. Assistant Secretary Frank D. Newbury himself has 
been quoted as saving, when he took the office in 1953, that he would have to learn 
what the job was 'as he went along. 

Before a 1954 House subcommittee on government operations, known as the 
Richlman Committee, the following exchange took place between Trevor Gardner, 
then USAF Special Assistant for R &- D. and Michael P. Balwan. the committee's 
staff director: 

Mr. Gardner: Frankly, I would not know how to reorganize our setup to include 
right down through the bottom of the organization a reflection of this applications 
engineering philosophy. We do have groups of people that roughly perform the 
function that is roughly described by the Applications Engineering Secretary’s 
duties, but I just would not know bow to organize the Air Force to do this. 

Mr. Balwan: As I understand the office, on the level of the Secretary of Defense, 
the Assistant Secretary for Applications Engineering is there to curb the enthusiasm 
of the developers to get their items into production, is that not so? 

Mr. Gardner: I will have to confess it is not too clear to me what the Assistant 
Secretary for Applications Engineering^ is there for. 
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development led to some speculation 
in Washington that he is being con- 
sidered seriously for the unfilled new 
post of "czar" over the guided missile 
program. However, Wilson has said 
that he has four or five men under 
consideration for the post and lie in- 
dicated at the time that all of them 
were outside the present Defense 
Department organization. 

The trend toward greater interference 
in R & D by production men was made 
clear last September in an Army- 
change, some Pentagon observers 
pointed out. At that time. William H. 
Martin, former assistant to Newbury, 
was named director of R & D for the 
Army, lie is a retired vice-president of 
Bell Telephone Laboratories and had 
been with Newbury almost two years. 

One Pentagon source close to the 
problem, said the Wilson regime now 
"has so many secretaries they have to 
have treaties among themselves, that 
arc drawn up with no regard for the 
job to be done and what we have 
learned by experience." 

Newbury's Views 

Additional background can be found 
in Newbury's testimony on Capitol 
Hill during hearings on the Fiscal 1956 
budget. Before the House Appropria- 
tions subcommittee, Newbury admitted 
it is not practicable to transfer staff 
jurisdiction of a project from R & D 
to applications engineering during the 
progress of the work. 

He repeatedly made it clear that he 
is opposed to joint responsibility and 
said that “additional progress can be 
made in the desirable reduction of this 
area of joint responsibility." 

On the subject of economies. New- 
bury said a year ago that he could not 
cite any clear-cut example of his of- 


fice having saved money. He added 
that his office was most effective when 
it worked "informally and anony- 
mously." By this method, he said, his 
office had made useful suggestions that 
reduced the cost of development. 

Quarles, at that time occupying the 
post presently held by Dr. Fumas, 
stated before the House subcommittee 
that the R &• D office had made "sig- 
nificant departmental modification of 



current and planned programs." 

He went on to list eight examples, 
including co-ordination of Army and 
Marine requirements for an observation 
aircraft, elimination of four duplicating 
electron tube proposals and cancellation 
of two air navigation projects. 

Opposed KC-135 

Newbury, on the other hand, dis- 
closed at the hearing that his office, as 
a "contribution .... to the budget re- 
view,” had recommended that the 
Boeing KC-135 jet tanker program be 
discontinued and that the plane be re- 
placed with a converted B-36 or B-52. 
His office was unsuccessful in that effort 
but did manage to dissuade the Navy 
fiom ordering eight Martin P6M Sea- 
Master jet flying boats. Two have been 
built thus far. 

Another chapter of Newbury’s his- 
tory in the Defense Department that 
was recalled last week was his effort a 
year ago to bring about standardization 
of aircraft turbine engines. 

In this case, he proposed setting up 
rigid thrust ratings and engine diam- 
eters. He also favored a program that 
would provide for final development 
and evaluation of only one engine out 
of the designs offered in any competi- 
tion (AW Jan. 24. 1955, p. 18). 

Industry and military reacted with 
indignation. The Aircraft Industries 
Assn, and individual engine makers 
voiced strong objections and pointed 
out that an entire weapons system can 
be washed out because of the failure of 
one engine project, if no alternative 
power unit is available. A compromise 
finally was reached. In effect, it was a 
defeat for Newbury. 

There was general agreement in R & 
D circles that Newbury, given authority 
over development project, will oppose 
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Airpower Probe to Open in April 


many new ideas, multiple approaches, 
test programs and provisioning of equip- 
ment considered essential by the sci- 
entific men seeking to exploit break- 
throughs. 

This viewpoint is supported by the 
testimony of outstanding experts and 
a long series of reports to Congress and 
the White House on military R & D. 
These witnesses have agreed that radical 
new weapons ideas must be pushed by 
pure scientists because military men 
and production experts impede progress 
in this field. And, they say, the radical 
ideas must be carried up to the point 
of tactical and experimental demonstra- 
tion. 

Said Dr. James R. Killian Jr., presi- 
dent of the Massachusetts Institute of 
Technology: 

“Many of the technological advances 
that helped to win the last war, such as 
radar, tne atomic bomb, the proximity 
fuse, were the result of the free-wheel- 
ing methods of outstanding academic 
scientists and engineers who had always 
been free of any inhibiting regimenta- 
tion and organization.” 

Newbury, on the contrary, has testi- 
fied that his office is eager to introduce 
more planning and management into 
development. Part of his mission, lie 
believes, is to cut the types and sizes of 
weapons and equipment with great em- 
phasis on standardization. All these are 
anathemas to the R & D expert, who 
holds that scientific progress is impossi- 
ble in this kind of atmosphere. 

Newbury' is 75 years old. lie retired 
as a vice-president of Wcstinghousc 
Electric Corp. in 1946 and was called 
to the Pentagon to head the applica- 
tions engineering office when it was 
created in 1953. An engineering grad- 
uate of Cornell, he spent his entire 45- 
year career with Wcstinghousc. 

Dr. Furnas is 55 years old, a graduate 
of Purdue. He also holds a doctorate 
from the Universitv of Michigan. He 
is on leave from his regular post as 
Chancellor of the University of Buffalo. 
A veteran in Defense Department 
R & D work, he has been associated 
with its programs since 194S, and most 
recently was Chairman of the Technical 
Advisory Panel on Aeronautics. 

In the old Research and Develop- 
ment Board, he was a member of the 
committee on aeronautics and guided 
missiles. He is a member of the Com- 
mittee on Aircraft Construction of the 
National Advisory Committee for Aero- 

' Dr. Furnas has had a long scientific 
career, during which he was connected 
with the U. S. Steel Corp., the Bureau 
of Mines, Yale University and the Na- 
tional Defense Research Committee. 

In 1943 lie became director of re- 
search for Curtiss-Wright Corp. and 
moved to Cornell when the laboratory 
was given to the university. 


Washington— Investigation of U. S. 
military aircraft and missile programs 
by a special subcommittee of the Senate 
Armed Services Committee will begin 
about April 2 with open hearings. 

Appointment of the subcommittee, 
headed by Sen. Stuart Symington 
(D.-Mo.J, climaxed a month of furi- 
ous public debate on the relative 
status of the United States airpower 
program in relation to Russian aircraft 
and missile development. Other mem- 
bers of the subcommittee are Senators 
Henry Jackson (D.-Wash.), Sam J. 
Ervin, Jr. (D.-N. C.), Leverett Salton- 
stall (D.-Mass.) and James Duff (R.-Pa.). 

Sen. Symington's group still is in the 
planning stage but has decided that all 
witnesses appearing before it will be 
asked to testify under oath. It is likely 
that witnesses will include aircraft in- 
dustry officials whose firms have key 
missile and aircraft development and 
production programs. Pentagon civilian 
officials and military brass. 

"Our goal is to get the American 
people the truth about their airpower 
program,” Sen. Symington told Avia- 
tion Week. Earlier, in a speech on the 
Senate floor Sen. Symington charged: 
"We Americans are now being forced 
to bow down to a policy of secrecy 
never explained, never justified. Those 
who demanded that this policy be re- 
versed are often criticized and some- 
times ridiculed. No secret government 
has ever remained free.” 

Both Symington and Jackson were 


B-52 vs. Bison 

Washington— Debate over the U. S. 
aircraft program lias produced a clear-cut 
picture of the relative status of the 
Boeing Ho 2 long-range jet bomber and 

' Congressional sources said the B-52 
deliveries totalled only four planes in 
January while the Bison' is currently being 
delivered at a rate of 15 planes per 
month. The original USAF B-52 pro- 
gram called for a maximum rate of 14 
planes pel month but this now has been 
changed to a schedule of 17 planes a 
month. Bison production is being accel- 
erated to 25 per month. 

Gen. Nathan F. Twining, USAF 
Chief of Staff, said the Russians now 
had more Bisons than the USAF had 
B-52s. Current figures indicate the Rus- 
sians have 70 Bisons in service units 
while USAF has 30 B-52s in Strategic 

used for development testing bv USAF 
and Boeing. 


critical of Administration policy on de- 
fense information last week. Symington 
charged misleading information was 
given by the Defense Department pur-i 
porting to show that Boeing B-52 pro- 
duction was 1 7 planes a month when in 
fact it was only four. Jackson charged 
that USAF Secretary Donald A. Quarles 
was deprecating the importance of an 
intermediate range ballistic missile in 
order “to prepare the American people 
for the bad news that the Russians have 
beaten us to this weapon.” 

Meanwhile, Rep. James Patterson 
(R.-Conn.) said the U. S. would have 
a 1,500-mile-range ballistic missile in 
full scale production within "18 to 24 
months.” He said, "the Army is on the 
verge of breaking the barrier in the 
ballistic missiles race. The 1,500 mile 
missile is a reality.” 

Areas to be probed include: 

• Boeing B-52 heavy jet bomber. Secre- 
tary Quarles told the Senate Armed 
Services Committee that USAF must 
rely on the B-52 for its long-range 
atomic striking force for at least another 
five and possible 10 years. Gen. Nathan 
F. Twining. USAF Chief of Staff, testi- 
fied that the Russians now have more 
Bison bombers than USAF has B-52s. 
Boeing officials told the House Aimed 
Sendees Committee that their Seattle 
and Wichita plants were meeting cur- 
rent USAF schedules but could double 
or triple production in these facilities. 

• Intermediate range ballistic missile. 
Sen. Symington and Trevor Gardner, 
former’ USAF Assistant Secretary for 
Research and Development, have said 
the Russians are ahead in this field. The 
Pentagon party line is that while the 
Russians have been firing 900-mile- 
range rockets for over six months, this 
docs not mean they have a missile. 

• Intercontinental ballistic missile. 
Controversy in this program centers on 
its management and the degree of 
priority assigned to it. 

• Defensive fighter aircraft. Controvesv 
in the area will center on whether 
USAF has in fact really accelerated its 
Century series fighter production since 
last summer as it promised Congress 
last June, or whether this acceleration 
has been restricted to token increases 
because of budgetary limitations. 

Congressional support for an aircraft 
and missile investigation developed after 
sensational testimony by Gen. Twining 
before the Senate Armed Services Com- 
mittee last month (AW Feb. 27, p. 26) 
on the relative status of U. S. and Rus- 
sian aircraft production and develop- 
ment. Sen. Richard Russell (D.-Ga.) 
said it was clear to him that about SI. 5 
billion should be added to USAF’s 
Fiscal 1957 budget. 
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Douglas Reports $2,138 Million Backlog 


Douglas Aircraft Co. last week is- 
sued its annual report for 1955 detail- 
ing the company’s work in the field of 
missiles, commercial transports and 
Navy combat aircraft that had pro- 
duced a total backlog of S2.1 38 million 
by the end of the fiscal year on Nov. 30. 

Orders for commercial airliners of all 
types accounted for more than SI bil- 
lion of the backlog, and Douglas re- 
vealed that orders for its proposed DC-8 
jet transport alone amounted to more 
than S500 million. Since Nov. 30, addi- 
tional DC-8 orders totaling SI 70 mil- 
lion have been received. Of the back- 
log. 45% is commercial, 55% military. 

Net sales of the company were re- 
ported at 5867,504,228; net earnings 
at S2S.21 5,262, or $7.65 a share as com- 
pared with $9.80 per share in 1954. 
Transport Orders 

Orders for the DC-8, excluding op- 
tions for additional craft, now total 107 
aircraft. Until production for the DC-S 
begins to roll, Douglas will be engaged 
in filling a huge backlog of commercial 
piston-aircraft orders. 

Airline purchases of 217 piston-pow- 
ered transports during 1955 brought 
Douglas’ unfilled orders for planes of 
the DC-6 and DC-7 series to a total 
of 282. These include 17 DC-6A Lift- 
master cargo transports. 85 DC-6B pas- 
senger planes, 76 DC-7 and DC-7B air- 
craft and 104 DC-7Cs. Deliveries of 
the DC-7C arc scheduled to begin in 

The annual report revealed that 
Douglas’ Santa Monica Division in 
1955 produced a total of 108 transport 
aircraft for an average rate of nine per 
month. Included among these aircraft 
were 61 DC-6As (both military and 
commercial), 14 DC-6Bs, 9 DC-7s and 
24 DC-7Bs. The ninc-pcr-month air- 
craft rate for 1955 is expected to reach 
13 per month by 1957. 


Detailed engineering was completed 
on the DC-7C early in the summer, and 
the plane is now in production at 
Santa Monica. The DC-8 jet transport 
also will be produced here. 

Recently established at the division 
was a new missiles engineering depart- 

The annual report reveals that eight 
major missile projects are under way. 
including the Nike. Sperry Sparrow 1 
and Honest John, all in production at 
Santa Monica. Other Douglas missile 
programs cover the Ding Dong, Little 
John and an intermediate-range ballistic 
missile. 

(The company’s Charlotte, N. C. 
Division is nearing production status as 
a second source for the Nike missile.) 

Also established at the division was 
a new activity known as Aircraft Opera- 
tions Engineering designed to 
strengthen the company’s work in the 
fields of economic planning, market 
research and operational suitability of 
both commercial and military aircraft. 

A new manufacturing facility has been 
established for the division at Culver 
City. Both aircraft (principally trans- 
port) and missile assemblies will be 
produced at the new location. 

The report said Douglas’ El Scgundo 
Division's Aero X24A program "marks 
the first time the company has designed 
and coordinated the development of 
an armament control system simultane- 
ously with the development of an air- 
plane in order to achieve ideal operation 
compatibility between airframe and sys- 
tem.” The fire-control equipment to 
come out of the program is undoubtedly 
for use in future versions of the F4D 
Skyrav and for the upcoming F5D Navy 

Also formed at El Segundo during 
the past year was a weapons delivers' 
group with the task of des'eloping new 
methods of finding targets and deliver- 


ing aerial weapons more accurately. 

The division currently has five Navy 
aircraft in production— the A3D Skv- 
warrior, and A4D Skyhawk. F4D Sky- 
ray and AD-5/6 Skvraiders. These latter 
versions of the Skyraidcr will be phased 
out in 1956 and replaced in production 
by the AD-7. Douglas is engaged in a 
program to incorporate in-flight re- 
fueling tanker provisions in both the 
AD-6 and AD-7. 

Production for Navy 

Deliveries on the AD-7 are scheduled 
to run into earlv 1957, ss'hile deliveries 
of the A3D, A4D and I’4D will run 
into mid-1958. 

The report also said that a new Navy 
model (probably the F5D) is now in 
the prototype stage and expected to 
make its debut in 1956. 

The highlight of activities at the 
company’s Long Beach Division was 
the completion of the giant new turbo- 
prop-powered cargo transport, the 
C-133A, which was rccentlv rolled out 
(AW Feb. 6, p. 26). 

The division also completed its C-l 24 
program and delivered its 447th plane 
of this scries in June 1955. A sup- 
plementary project is a proposed modi- 
fication of some 200 early C-l 24s. 

The report said development testing 
of the RB-66B. B-66B and RB-66C 
aircraft "proceeded to the point during 
1955 where all major development prob- 
lems were satisfactorily resolved." 

Detail design of "the huge C-l 32 
transport is being carried out at Douglas' 
Tulsa Division to which the project 
has been transferred from the Santa 
Monica Division. 

Production of the RB-66C is under 
way at Tulsa. 

Production of the Boeing B-47 will 
continue at Tulsa until November: 
cycle overhaul and maintenance of the 
plane will continue there indefinitely. 
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Hearings Near Ends 


Profits Probe 

By Katherine Johnsen 

Washington— The goal of hearings 
on the profits and costs of airframe 
manufacturers is a Congressional re- 
port recommending a government policy 
for doing business with private firms 
built up almost exclusively by govern- 
ment financing, according to Rep. Ed- 
ward Hebert (D.-La.), chairman of the 
House Armed Sendees Subcommittee 
conducting the investigation. 

He told Aviation Week there still 
is a question as to whether the recom- 
mendations would be followed up by 
legislation or simply stand as guidelines 
for the military sendees to follow in 
procurement. Hebert also expressed 
doubt as to the possibility' of a unani- 

Opinion on the subcommittee varies 
from the suggestions of Rep. George 
Miller (D.-Calif.) that the National Ad- 
visory Committee for Aeronautics be 
expanded to handle aircraft development 
to a point where it can be farmed out to 
industry competitively for production to 
the views held by several subcommittee 
Republicans that aircraft manufacturers 
should fare comparably to commercial 
businesses on earnings. 

USAF, Navy to Testify 

Hebert hopes to wind up the hear- 
ings this week on the 1 5 major airframe 
firms. Much of the specific data sup- 
plied by the companies in answer to 
a subcommittee questionnaire will 
simply be inserted in the record and 
published. Testimony from Air Force 
and Navy will finish the sessions. 

"The pattern is already clear,” he 
said. He added that there would be 
no further hearings on aircraft engine 
or equipment producers. 

At the hearings, Hebert and other 
subcommittee members focused on the 
growth of two firms on government busi- 
ness: Douglas Aircraft Co., developed 
from an original SI 5,000 private invest- 
ment in 1920 to a present net worth 
of SI 34 million and McDonnell Air- 
craft Corp., developed from a private 
investment of 5150,000 in 1939 to a 
present net worth of S24 million. 
McDonnell’s net worth in 1945 was 
S949.000. 

Douglas and McDonnell were pre- 
ceded bv Boeing Airplane Co., the 
Martin Co., Fairchild Engine and Air- 
plane Corp. and Grumman Aircraft En- 
gineering Corp., and North American 
Aviation, Inc. 

Points that have been emphasized in 
subcommittee hearings and on which 


May Lead to New Policy 


recommendations will be made in a 
report are: 

• Incentive price contracts. The margin 
allowed manufacturers on profits above 
the target price varies from 95% to 
the government and 5% to the com- 
pany to a 75 to 25 ratio. 

• Incentive bonuses. Some companies— 
Douglas and McDonnell— grant no 
bonuses. Others-Boeing, North Ameri- 
can, Martin, Fairchild, Grumman— have 
made sizable cost charges against gov- 
ernment contracts for such payments. 
Policy varies, Grumman allows no 
bonuses to officers; Fairchild bonuses 
averaged 50% of salary' for top manage- 
ment and only 9% for lower employes. 
Air Force has ruled to disallow costs 
for incentive payments; Navy has not. 

• Management salaries. These vary 
widely within the industry, for persons 
holding comparable positions. The total 
top management bills also vary widely. 
Some firms with the heaviest work vol- 
umes have the lowest management costs. 

• Military officers. Hebert has been out- 
spokenly skeptical that retired military 
officers employed by aircraft companies 
do not wield influence with their former 
sendees. Fairchild, which has employed 
six former top military personnel, was 
the main target for criticism. 

• Contribution allowances. The sub- 
committee has complete data on all 
association, charitable, and other con- 
tribution charges against government 
contracts on which to weigh the extent 
they should be considered allowable 
costs. Attention was focused on this 
question during testimony by Grum- 
man, which developed that over a five 
year period the company has contribu- 
ted 5688,403 to hospital, educational, 
association and various other organi- 

• Rental of government facilities. Policy 
on this has varied from McDonnell, 
which pays approximately 5500,000 a 


Boeing Appeals 


Washington— Boeing Airplane Co. has 
asked the U. S. Tax Court to throw out 
a Renegotiation Board finding that the 
company earned S9.822.3-I0 in excessive 
profits in 1952 (AW Jan. 23, p. 30). 

Boeing called the finding '‘unjustified, 

1951 Renegotiation Act is •'unconstitu- 
tional,” since Congress should control 
profits only in times of “grave national 
emergency” and no such emergency ex- 




year for use of government facilities 
to the other firms which pay only 
nominal rental. Although the industry 
has taken the position that rental is 
simply charged against contracts, sub- 
committee members arc dissatisfied 
with the lack of a uniform clear-cut 
policy. 

• Private investment in facilities. This 
is one of the most controversial points. 
McDonnell took the position that 
sufficient earnings should be allowed 
so that there could be complete 
private ownership. Hebert protested 
that the government should not turn 
over plants it has financed to private 
ownership. 

• Government “bailouts.” The ques- 
tion as to whether the military services 
should “bail out” private aircraft con- 
cerns with contracts was raised in con- 
nection with the Martin Co. 

'Rescue' of Martin 

In connection with the P6M Sea- 
Master contract from Bureau of Aero- 
nautics, which Martin won in design 
competition with Convair, Hebert 
observed: "It has been government 
business which rescued you. a private 
corporation. There is nothing funda- 
mentally immoral or illegal about that. 
It is tile way we are doing business. 
But we shall have to set the policy 
as to whether the government is to 
continue under the free enterprise 
system to bail out private companics- 
liot for the profit of the individual 
company— but for the ultimate security 
of the country." 

The industry generally was on the 
offensive at the hearings. 

Fairchild’s executive vice president, 
A. F. Flood, told the subcommittee 
that companies should be "com- 
mended” instead of criticized for hiring 
retired officers. He said they “help 
recruitment” by showing that after a 
military career, able officers “can com- 
mand a position in industry." 
Ex-Officers' Salaries 

Hebert charged that the salaries of 
ex-military officers were “charged 
against contracts for which they did 
nothing.” The officers and their re- 
muneration were: 

• Gen. Jacob Dcvcrs: 19 53, 517,000; 
1954, SI 7, 500; 1955. 517.500. 

• Brig. Gen. William Welch: 1953, 
S24.000; 1954, 525.500; 1955, $23,- 
500. 

• Brig. Gen. James Earlv: 1953, 55,205; 
1954, 514,500; 1955, $14,500. 

• Maj. Gen. Robert Walsh: 1953, 
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Industry Report on Salaries, Bonuses 


Boeing Airplane Co. 



TOTAL 5506,080 5540,947 5187,366 5556,16! 5338,000 S594.!50 5399,000 


The Glenn L. Martin Co. 



Fairchild Engine & Airplane Corp. 
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$10,000; 1954, $13,000; 1955, $13,- 
500. 

• Adm. John Towers (Dec.): directors 
fees totalling $3,600 over three years. 

• Adm. Robert Carney, recently retired 
Chief of Naval Operations: as a director 
his remuneration is $1,200 a year, plus 
$200 for each meeting attended. 
Support of Bonuses 

Boeing's president, William M. 
Allen, and Martin’s president, George 
M. Bunker strongly supported bonus 

USAF's decision to disallow bonus 
costs, Allen said, "is not a justified 
position. It is being resisted by the 
industry. ... I make the categorical 
statement that the application of our 
incentive plan has been a fine thing for 
Boeing and the U. S. Government.” 
Bunker declared that “a well adminis- 
tered incentive compensation plan does 
result in better performance and higher 
efficiency and lower costs.” 

McDonnell’s executive vice presi- 
dent, Robert H. Charles, protested that 
Congress should approach the matter of 
aircraft procurement "not from the 
standpoint that the industry's earnings, 
which have represented little more than 
two cents out of every airpower dollar, 
are too high, but from the standpoint 
that the overall price, of which costs 
represent almost 98 cents out of the 
airpower dollar, can be reduced. . . .” 

Charles told the subcommittee that 
if adequate test facilities were available 
to expedite the incorporation of changes 
in developmental aircraft, the taxpayers 
could be saved "millions of dollars each 


No Tunnels Available 

"Aside from NACA research tunnels, 
in which there is insufficient time for 
development tests by industry, there are 
at present no tunnels available to us 
capable of performing some of the 
higher supersonic tests we need to 
make,” he said. "There are only three 
tunnels currently available for lower 
supersonic tests and these are so badly 
overcrowded that only a fraction of the 
testing required can actually be per- 
formed. . . . 

“Although three new government- 
owned supersonic wind tunnels should 
be available in the next three years, 
there will be so many more supersonic 
aircraft and missiles under development 
by then that the shortage will be even 
greater in 1959 than it is now.” 

Reporting that testings on the F3H 
and F-101 programs were delayed 4i 
months because of lack of facilities, 
Charles said these models "would have 
been brought to combat-readiness many 
months sooner, and the development 
cost appreciably reduced, if adequate 
facilities had been available.” 

These are details on firms developed 



Boeing. Government sales accounted 
for 99.6% of total business in 1952; 
99.8% in 1953; 99.8% in 1954; and 
99.7% in 1955. Net worth increased 
from $67.5 million in 1952 to $119 
million in 1955. Bonuses of $2.5 mil- 
lion were paid to 3,742 cmploves in 
1952; of S3 million to 4.412 in' 1953: 
of $3.9 million to 5,042 in 1954. The 
plan was suspended in 1955, after the 
Air Force ruled to disallow such pay- 
ments as contract cost. 

Fairchild. Government sales ac- 
counted for 99.4% of total business in 
1952: 99.3% in 1953; 99.4% in 1954; 
99.4% in 1955. Net worth increased 
from S21.1 million in 1952 to S35.4 
million in 1955. Paid-in capital in- 
creased from $334,328 in 1952 to $7.5 
million in 1955; surplus retained in- 
creased from $14.6 million in 1952 to 
$21. 2 million in 1955. 

Grumman. Government sales were 
99.5% in 1952; 99.4% in 1953; 98.6% 
in 1954; and 98.9% in 1955. Net 
worth increased from $32.8 million in 
1952 to $44.7 million in 1955. Surplus 
retained in the business increased from 


$22.8 million in 1952 to $27.1 million 
in 1955. The compauv’s bonus plan ap- 
plied to over 11,000 in 1952, 1953 and 
1954 and to over 12,000 in 1955. 

McDonnell. Government sales ac- 
counted for 100% of business from 
1952 through 1955. Net worth of the 
company increased from $12.2 million 
in 1952 to S24 million in 1955. Surplus 
retained in the business increased from 
$8.7 million in 1952 to $16.8 million 
in 1955. 

Douglas. Government sales were 
86% of business in 1952; 88% in 1953: 
82.6% in 1954; 88.9% in 1955. Net 
worth increased from $81 million in 
1952 to SI 34 million in 1955. Surplus 
retained in the business increased from 
$51 million in 1952 to $102 million in 
1955. Government-owned facilities 
amount to $168 million, at cost, and 
company-owned facilities. S39 million 
($67 million before depreciation allow- 
ance). The company plans to spend 
$50 million of its own funds on facili- 
ties over the next two years. Military 
sales volume was $449 million in 1952 
(1.7% profit after taxes). $770 million 
in 1953 (1.7% profit); $754 million in 

1954 (2.5% profit); $773 million in 

1955 (2.2% profit). Profit before taxes 
ranged between 5.2% to 5.7% over 

USAF Missile Range 
Gets Radar Chain 

A chain of 21 radar stations capable 
of automatically tracking a guided mis- 
sile throughout the full length of the 
USAF's 1.600-mile missile range— from 
Cape Canaveral, Fla., into the South 
Atlantic beyond Puerto Rico— should be 
completed by early spring. 

The S10 million radar network is 
claimed to be the “world's largest chain 
radar tracking system” and to be capable 
of determining missile position to 
within 0.02 degrees, presumably by tri- 
angulation from radar data. The radar 
chain also can determine missile course, 
velocity and accelerations— data which is 
recorded and simultaneously trans- 
mitted to the central control center at 
Cocoa AFB. 

The new system was designed and 
built by Reeves Instrument Co., a sub- 
sidiary of Dynamics Corporation of 
America. It consists of dual radar in- 
stallations on each of eight major islands 
along the range, plus five others in mo- 
bile vans for special operations. 

All are interconnected to provide 
continuous surveillance as the missile 
passes along the range. The dual instal- 
lations on each island provide standby 
capability as well as a means of double 
checking accuracy of the data obtained. 

The chain is now complete, except 
for the installation at St. Lucia, and was 
used for recent long-range missile tests. 
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Michelangelo was a great perfectionist. He knew that where perfection is desired, 
attention to minute details is indispensable. 

The people at Rheem know this too. For in every phase of Rheem manufacturing 
. . . from drawing board to finished product . . . perfection, by attention to the 
smallest detail, is the goal. Now add to this an enviable record of low 
per-unit cost, and on-time completion schedules, and you will begin 
to understand why the name Rheem has become a symbol of both 
quality and dependability. 

Rheem 's Government Products Division is presently in quality 
development and production on air frames, missile and jet 
engine components, airborne ordnance, electronics 
and ordnance materiel. 


YOU CAN RELY ON RHEEM 


Rheem Manufacturing Company • government products division 

DOWNEY, CALIF. • SAN PABLO, CALIF. • WASHINGTON, D. C. • PHILADELPHIA, FA. • BURLINGTON, N.J. 



Computation... the heart 

of any defense system... is 

Burrouglis business 


Computation is our business at Burroughs — has been for 70 years. 

In that time, we have consistently pioneered faster, more efficient business 
accounting and computing machines. Today, Burroughs devotes a large 
part of its skills and facilities to computation and data processing for 
defense ... to systems requiring electronics for guidance, detection and 
interception. 

This is why the Armed Services rely on Burroughs experience and resources 
to see defense projects through from scratch — from research to develop- 
ment, to engineering and tooling ... to production, testing, field service 
and training. 

We welcome all inquiries relating to defense contracts in these areas of 
our proved capabilities: instrumentation, control systems, communications, 
electronic computers and data processing. Call, write or wire Burroughs 
Corporation, Detroit 32, Michigan. 




Burroughs 

BURROUGHS INTEGRATED DEFENSE FACILITIES INCLUDE: 




Looking to future expansion. Burroughs invites inquiries from qualified engineers. 


New Matador 
For USAF 

A new. longer-bodied version of Martin’s 
Matador ground-to-ground tactical missile 
lias successfully completed a senes of test 
firings at the Air Research and Develop- 
ment Command's Holloman Air Force Base 

Designated the TM-61B, the new missile 
carries a larger nose section, probably for 
increased fuel capacity, than that of the 
present Matador. For tactical missions, it 
also will be equipped with an entirely-new 
airborne guidance system. 

Production of the present line of the 
near-sonic (over 650 mph.) missile also will 
be continued. Martin announced. The Air 
Force placed a new order for this version 
ol the Matador earlier this year. 




13-47, B-50s Equipped 
As Hurricane Hunlers 

Three "Hurricane hunter” aircraft, 
a B-47 and two B-50s, will be outfitted 
with the latest meteorological instru- 
mentation and new classified Air Force 
navigation equipment to aid a W eather 
Bureau project to learn more about 
hurricanes and to improve forecasting 
techniques. The three military services, 
as well as other interested agencies, arc 
participating in the program. 


General Precision Laboratory. Plcas- 
antvillc. N. Y.. will install the instru- 
mentation. under a Weather Bureau 
contract valued at more than a quarter 
of a million dollars. 

Included will be the GPL-devclopcd 
AN/APN-S1. an automatic self-con- 
tained (radar-dead reckoning) navigator 
which accurately establishes aircraft po- 
sition as well as wind velocity and 
direction. 

Photo-panel recording will provide a 
continuous strip-film photograph of 21 
instruments, providing data on such 


things as compass heading, airspeed, 
wind direction and speed, humidity, 
temperature, vertical acceleration, elec- 
tric field strength, latitude and long- 

in addition, nine of the functions 
will also be recorded in digital form, 
and converted automatically into IBM 
punched cards while in flight. This 
will permit rapid evaluation of the re- 
corded data as soon as the aircraft lands. 
The punched card data will be recorded 
at quarter-mile intervals in the aircraft's 
flight. 
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Britain Makes Sweeping Revision 
Of Aircraft, Missile Programs 


London— Britain is making a sweep- 
ing revision of its aircraft and guided- 
missilc programs in an effort to cure 
production ills which have left this 
NATO nation's airpower dangerously 
oh oletc 

This means the aircraft industry will 
concentrate its efforts on fewer projects 
with some major firms becoming sub- 
contractors on successful projects of 

It also means a large increase in re- 
search development spending. This 
drastic rephasing of Britain's airpower 
program with increased emphasis on 
some aircraft and missile types and re- 
duction in others was made clear last 
week as the Defense Ministry and Air 
Ministrv issued White Papers on the 
1956-57 air budget. 

'Ensure Proper Balance' 

Defense Minister Sir Walter Monck- 
ton said the entire defense program is 
undergoing a review to "ensure a proper 
balance between resources available and 
projects to which highest priority 
should now be attached." Monckton's 
statement reflected a growing realiza- 
tion here that limited British capacity 
has been spread too thin over too many 
projects (AW Feb. 20, p. 73). 

Emphasis will he placed on the pro- 
duction of aircraft and equipment for 
V-bombcr and all-weather fighter forces. 
Tire belief now is that a smaller stra- 
tegic force with nuclear capability best 
fits Britain’s needs and abilities. Weap- 
ons will be fitted into this pattern as 
they become mailable. 

"The new policy; and in particular 
the concentration on improved weap- 
ons, makes strong research and devel- 
opment effort essential." Monckton 

Budget figures acconi|>anying the 
statements were plain indication of just 
how badly the British airpower program 
has fallen behind. The government last 
year spent S57 million less for aircraft 
than was set aside in the budget be- 
cause aircraft for which the money was 
appropriated were not available. The 
fact that this situation has not im- 
proved is evident from the actual pur- 
chases of aircraft this fiscal year. They 
arc not expected to exceed those of 
last rear. 

The defense White Paper admitted 
that production for the Air Ministry 
was "considerably" lower than csti- 

The changes will make the English 
Electric P. 1 supersonic fighter the 
principal fighter, replacing the Hawker 
Iluntcr. Production order for 20 of 


these aircraft was placed over two years 
ago and production will now be in- 

Prodnction of the Hunter is being 
cut back. The aircraft is still under- 
going modification due to gunfiring dif- 

Latcst reports that it is unable to 
fire the Eircflash air-to-air missile seem 
to be confirmed by a Defense Ministry 
announcement that the new missile will 
be mated with the obsolescent Vickers 
Swift when missile deliveries begin later 
this year. Eairey Aviation and Hawkers, 
however, mnncdiatclv announced a 
private project to prove the Eircflash 
can be fired from the Iluntcr. 

Vulcan Phasing Out 

The Air Ministry revealed, incident- 
ally. that several Valiants will take part 
in British atomic-weapons tests in Aus- 
tralia later this year. 

The Valiant is to be replaced by the 
delta-wing Avro Vulcan and the eres- 
eent-wing Handley Page Victor. The 
Vulcan is scheduled for delivery to the 
Royal Air force this year, followed liv 
the Victor. Secretary of State for Air 
Nigel Birch, in a memorandum accom- 
panying air estimates, said "both the 
Victor and Vulcan have development 
potential of which we propose to hike 
advantage. Since quality is of para- 
mount importance, our plans provide 
for high proportion of these advanced 
aircraft in the V-bombcr force. With 
this in view we have canceled orders 
for number of Valiants.” 

There also will be a limited buildup 


of Gloster Javelins which are now in 
service with the fighter Command 

As a result of earlier delays, Javelin 
production was rephased last year to 
obtain later models. The Canberra's 
strategic strength will be reduced as V- 
bombers phase in. Substantial numbers 
of Canbcrras. however, will continue 
their tactical role. A night interdiction 
version is due for RAF delivery this 

Orders for Short Scamew anti-sub- 
marine and Avro Shackleton maritime 
reconnaissance aircraft have been re- 
cently cut. 

Defense Minister Monckton said, 
"In the particular circumstances of this 
country we must, if we are to keep 
abreast of developments elsewhere, con- 
centrate our effort on a limited number 
of projects of the highest strategic im- 
portance. 

"We cannot afford to spread our 
program too widely . There have been 
signs recently of overloading in the 
research and development program, 
and from precisely this cause,” 

The budget for the Ministry of Sup- 
ply. which is responsible for research 
and development has been increased 
by S105 million over last year; the 
budget of the Air Ministry— which does 
the purchasing— was decreased by more 
than S96 million. 

Monckton told a press conference 
there would be no deliberate effort to 
reduce the number of prime aircraft 
firms to four or five— as has been sug- 
gested in Parliament. He agreed, how- 
ever. that selective placing of contracts 
for most the promising subjects could 
lead to just such a reduction. 

He said that in such an event, the 
remaining manufacturers would then 
become subcontractors. 


Britain’s Missile Row 

London— The British government's new policy to concentrate on only the most 
promising guided missiles was launched last week amid controversy over the results 
of the present program. 

Tile Defense Ministry announcement that an intensive development effort is 
now being devoted to long-range ballistic missiles received little attention in the 
storm over lesser missile projects. 

Prior to the issuance of the Defense Ministry's White Paper. Faircy Aviation Co- 
Ltd.. announced that its Fircflasli air-to-air missile is now in production and sched- 
uled for delivery to the Royal Air Force sometime this year. When the White 
Paper revealed that the Fircflasli will be mated only to the obsolescent, low-altitude 
Vickers Swift, a storm broke, both hi the press and in Parliament. Charges were 
hurled that the Fiieflash will be obsolete before any aircraft with the capability 
of using it operationally can he put into service. 

It also was disclosed for the first time that a British surface-to-air missile had 
scored a kill on actual aircraft in flight— a Fairev Firefly flying 250 mph. at 10.000 ft. 
This was done two years ago, but no such weapon is vet in service. 

A further outcry over the government's missile program followed the official 
announcement of a large order for U. S. Corporal gronnd-to-ground missiles to 
equip Royal Artillery units. At the same time. Defense Ministry sources disclosed 
that British plans for just such a missile were scrapped three years ago. 
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CAB Asked to Extend 
Transcontinental Fare 

Washington— United Air Lines and 
American Airlines have asked the Civil 
Aeronautics Board to extend the S80 
transcontinental coach fare for a further 
experimental period. 

Trans World Airlines has already ap- 
plied for extension of the S80 excursion 
fare for six months. The present tariffs 
expire next month. 

United wants a six month extension 
of the fare to Sept. 15. Such an exten- 
sion would round out a full year of ex- 
perience with the novel fare. 

American is asking for a 60 day exten- 
sion to May 18. American wants an- 
other short period of experimenting be- 
fore it decides whether to use the fare 
during the peak summer season. 

Delta Orders DC-8s 
For 1959 Delivery 

Delta Air Lines has ordered six Doug- 
las DC-8 jet transports for delivery be- 
ginning in 1959. The purchase totals 
$28.5 million. 

Delta’s version of the DC-8 will be 
powered bv Pratt & Whitney engines 
and will carry 118 passengers. Gross 
weight will be 265.000 lb. and fuel ca- 
pacity 13,538 gal. 

The engines will have thrust revers- 
ing mechanisms and will be equipped 
with "noise-reduction devices weighing 
800 pounds." Delta said. 

The DC-8's pressurization system will 
be designed to maintain sea level atmos- 
phere at 23,000 ft. and the atmosphere 
of a 6.700 ft. altitude at 40.000 ft. 

Delivery of the first Delta DC-S is 
scheduled for June 1. 1959. Another 
three will be delivered in August, Sep- 
tember and October 1959, and the 
others early in 1960. 

Freight Rate Slash 
Allowed by CAB 

Washington— Civil Aeronautics Board 
has approved an American Airlines pro- 
posal for a new concept in air freight 
service, allowing a 55% reduction in 
transcontinental rates. 

American first suggested the new 
class of service, called "deferred air- 
freight,” last fall (AW Sept. 19, p. 139). 
CAB. however, rejected the suggestion 
as being in violation of its minimum 
rate orders. 

Later CAB instituted a proceeding 
at the request of American and the 
flying Tiger Line for amendments of 
the minimum rate order. 

The Board has amended these orders 
to establish new minimums for deferred 
air freight service for an experimental 


period of one year. New rates range 
between 9 cents and 15 cents per ton- 
mile depending upon the distance and 
direction. 

Deferred airfreight service is defined 
bv CAB as "shipments moving on a 
space available basis subject to release 
at destination airport not prior to the 
third day after receipt where movement 
is under 2100 miles and not prior to 
the fourth day after receipt where move- 
ment is over 2100 miles.” 

Rates for this service were set by 
CAB at a fixed percentage of the mini- 
mum rates established on Sept. 21. 
1953. bv order E-7838. For any cast- 
bound shipment of deferred air freight 


a 55% reduction is allowed while all 
other shipments of deferred air freight 
will take rates reduced 65% . The mini- 
mum rate basis is 20 cents per ton-mile 
for the first thousand ton-miles in any 
one shipment and 16i cents for each 
additional thousand ton-miles, plus 
lower directional rates in an eastbound 
and northbound direction. 

Two of American Airlines' proposed 
conditions for covering deferred service 
were turned down. The Board refused 
to approve a continuity rule and mini- 
mum weight requirements. American 
wanted to require shippers to tender 
shipments over a five-dav period at a 
minimum of 500 lb. per day. CAB, 
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however, said such restrictions conflict 
with the basic concept that a common 
carrier holds out its service to all at 
equal rates, and would be unjustly dis- 
criminatory. 

The key to the success of deferred 
air freight service is in the period of 
delay in making delivery', CAB said. If 
the holding period is not adequate to 
reduce the value of the service (and 
justify the lower rates) the Board warned 
there would be a breakdown in the 
distinction between the two classes of 
air freight service and an undermining 
of the entire rates structure. 

CAA Employes Receive 
Service Medals 

Washington— Civil Aeronautics Ad- 
ministration has honored 20 employes 
with eight gold medals "for exceptional 
service” and 12 silver medals "for meri- 
torious service.” 

Six of those who received gold med- 
als risked death or injury' to rescue air- 
men in crashed planes. 

Holmes A. Bucher. Raymond L. 
Creel, Jr., James H. Mason, and Nor- 
vcll W. Wright, heroically saved two 
military pilots whose plane crashed on 
the Pulaski. Va., airport. 

James I. Bruce and James J. Masicllo 
removed an unconscious pilot from a 
jet which caught fire and crash-landed 
at Imperial Valley Airport in California. 

In each instance the plane was de- 
stroyed, and the quick action of the 
CAA ground workers made the rescue 
possible. 

Also receiving gold medals were 
Blanche Noyes, who has promoted air 
markers throughout the country for 
over 19 years, and Peter Caporale, chief 
of the airways engineering division, in 
recognition of his contributions in the 
field of electronics. 

Eleven men and one woman received 
silver medals. They were: 

Charles A. Aldrich, Allen Barnabci, 
William Boesch Jr., Evan J. Lewis, 
George L, Rand. Edmond Shores and 
Mrs. Mary Rand, all of Washington. 

Also Clarence T. Holman and Walter 
B. Swanson of Los Angeles; John P. 
Johnson, San Francisco; Leonard B. 
McAmis and Dr. Walter A. Ostcndorf 
of Ft. Worth. 


Orenda Engines to Use 
Boeing B-47B as Testbed 

A Boeing B-47B Stratojct will be 
modified by Orenda Engines, Ltd.. To- 
ronto, to flight test the Canadian firm’s 
new “exceptionally” high-thrust turbo- 
jet, believed to deliver over 15,000 lb. 
'Hie Stratojct will be modified to accom- 
modate the new engine by Canadair, 
Ltd. It will start flying late this year. 
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TARGET PLANE CAMERA PACK contains four reworked Bell & Howell Fihnos. which can 
lie activated from ground or aloft. Parachute recovers cameras if target is struck by missile. 


Douglas Develops Camera System 
To Record Accuracy of Missiles 

in. in diameter presenting a virtual 
image at infinite range. The objective 


Santa Monica, Calif.— Douglas Air- 
craft Co., Inc., has developed a highly 
accurate camera-timing svstem to record 
the accuracy of ground-to-air and air-to- 
air guided missiles, for use on drone 
target aircraft. 

Called Kinescore, the system utilizes 
two wingtip pods, each containing four 
cameras in tetragonal planes, plus one 
overall electronic time generator. Each 
camera mounts an FI. 5 wide-angle lens 
covering 1 42 degrees. The combination 
of two cameras always filming the mis- 
sile and exact fixation of time for cor- 
relation of film records, accurately 
locates the missile's track in spice and 
position at the time of its warhead de- 
tonation by photogrammctric analysis. 

The cameras arc based on Bell and 
Howell's Filnto. reworked to expose 200 
frames per second of 16 mm. Koda- 
chromc (fine grain) film. Each camera 
carries 100 ft. of film, enough for 
several missile pisses per flight of the 
target drone. The camera revisions were 
developed by Training Aids Traid 
Corp.. of Sherman Oaks. Calif. The 
systems are now manufactured under 
a licensing agreement between Traid 
and Bell and Howell. 

Originally, a Fastex camera exposing 
1.000 frames per second was used, but 
time and experiences proved the 200- 
framcs-per-sceond speed adequate for 
good recording. 

The Kinescore system was devised 
under the direction of Dr. Wolfgang 
Klemperer, head of the applied phvsics 
section of Douglas Aircraft's Guided 
Missiles Division. Ray Sholcs is project 
engineer for Kinescore. for which 
Douglas acts as sales agent. 


lens is a 1-in. Wollensak, reducing the 
image on film to .5 in. 'I lie remainder 
of the exposable film area records time 
to plus or minus one millisecond. 

The electronic time generator sends 
out syncopic binary tunc impulses 
which are distributed to individual ar- 
rays of nine neon glow lamps located 
within the view field of each camera's 
objective lens. 

A 10th lamp records "event" or mis- 
sile detonation, as it should be accord- 
ing to ground instrumentation time, 
and provides a common time basis for 
photogrammctric analysis. I he svstem 
is self recycling. 

A camera programmer initiates the 
various operational steps of Kinescore 
in proper sequence. The programmer 
is controlled by several remote radio 
signals from the ground or a chase plane 
firing air-to-air missiles, which accom- 
plish a system arming, a camera start 
and the external “event.” 

The arm signal activates the elec- 
tronic time generator and timing lamps. 
The time code is stabilized by sending 
this signal a few minutes before start 
of the camera runs. The start signal 
may start the cameras immediately but. 
if necessary, the programmer's circuits 
can be preset to delay camera starting 
to 50 seconds. The cameras arc stopped 
automatically after a predetermined 

'Hie "event” signal (for missiles de- 
tonated by ground control) serves, in 
this instance, by means of the 10th 
neon lamp, to establish the common 
time basis for all eight cameras in the 
two pods. A puff of smoke at the point 


Reversing the usual 
procedure of inserting a 
semi-dose tolerance fastener 
into a close tolerance holc- 


the HS51P-52P scries 
HI-SHEAR rivet 
with a close tolerance 
shank, fits into a 
semi-dose tolerance 

This easier made 
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reduces 

installation 

costs 


Additional savings ate 
realized in less drilling skill 
needed, equipment and inspection. 

The head shaving operation, 
to achieve surface smoothness, 
is eliminated by installing this 
dose tolerance 
head style 
HI-SHEAR into a 
properly prepared 
countersunk 
or dimpled hole. 

160,000-180,000 psi heat treat- 
lead chamfer to aid interference fit- 
cadmium plated after grind to 
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P6M Airframe Built With New Approach 


Baltimore— The unique airframe of 
the Martin XP6M SeaMastcr was built 
with a new approach to experimental 
aircraft production. 

The result: A 25% cost saving over 
usual construction methods. 

The second prototype SeaMastcr is 
now nearing completion at the Martin 
Baltimore plant. Its flight test program 
will be deliberately delayed for instal- 
lation of test equipment duplicating 
that lost in the crash of the first ex- 
perimental plane (AW Dec. 5, p. 7). 
Tlie complete mine-laying and naviga- 
tional equipment now installed m the 
second plane will be removed to make 
room for the test gear. 

New Production Concepts 

Three basic approaches, new to the 
business of experimental aircraft pro- 
duction, accounted for the cost saving: 

• Volume producibility was an integ- 
ral design requirement in the experi- 
mental layout and detailing of the air- 

• Regular production channels were 
used for scheduling, using routine meth- 
ods, regular production workers and 
machines. 

• No new machines and equipment 
were purchased, except for one or two 
items that could not be improvised. 
The rule was to make do with what 
was on the floor. 

Chief feature of the producibility 
planning, said Adolph Vlcek, Jr., tool- 
ing manager for the project, is the as- 
sembly breakdown which makes it pos- 
sible to assemble the hull in sections 


instead of in a gigantic hull dock. 

Although the first XP6M was actually 
built in such a dock, production models 
to follow will be assembled in movable 
sectional fixtures. 

Extensive use of forgings and cast- 
ings in the design replaced the conven- 
tional use of machined fittings, hogged 
and nulled out of bar stock. Many of 
the parts so designed were made in the 
Martin foundry, which is equipped to 
make a few parts of a specific shape at 

Wing Skin Problems 

Wing skins for the SeaMastcr are 
tapered and about the thickness of a 
dime at the root. Rivet holes had to 
be drilled normal to the surface of the 
thick, contoured skin. To do this. 
Martin tooling engineers devised a 
bridge fixture for drilling and riveting: 
the structure was about 100 ft. long and 
1 5 ft. high. 

Navy specifications required the skins 
to be anodized after drilling and trim- 
ming: this added 30% more surface area 
to be anodized. An old anodizing tank 
was enlarged and moved close to an 
installed generator, on a specially 
shored-up floor to take the weight of 
the big tank, the anodizing solution 
and the SOO-lb. skins. Process sched- 
ules were worked out experimentally, 
and the final result was an anodizing 
job at far less cost than expected. 

Sealing the integral wing fuel tanks 
was another experimental program. 
The final solution was a method of 
applying a double-thick fillet of EC SOI 


sealant to joints and rivet holes. 

The joint between wing and wing 
stub is made with the usual kind of 
bolted fittings at the end of each of the 
six spars; added strength is obtained 
by a tonguc-and-groove joint between 
the butting wing skins. A wing root- 
end gage was built to maintain the 
high accuracy required in assembling 
(he wing root structure and machining 
the close tolerances of the joints. Air- 
foil contours of the gage were milled by 
a special contour milling attachment 
mounted on a planer. A follower cam 
rode on a loft template of the airfoil 
section and guided the milling cutter 
along the exact outline. 

A portable milling machine was de- 
veloped to cut the tonguc-and-groove 
joint after wing and wing stubs were 
ready to be joined. The joint follow's 
the contour of the wing skin and is 
machined by the miller, controlled by a 
follower cam on the contour previously 
cut m the end gage. 

Extrusions Used 

Martin engineers specified extrusions 
for wing chord members and hull lon- 
gerons. They had found that these 
shapes could be used with only a mod- 
erate amount of final milling to make 
the desired shape. Milling was done 
with the material in a soft condition, 
and the extrusions were then hcat- 

Frec-fall quenching, a technique de- 
veloped by Martin engineers to mini- 
mize distortion after the heat-treat and 
quench cycle, was used for the first time 
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WITH WINGS ATTACHED to hull, SeaMastcr prototype is ready for final assembly. Note Allison J71 turbojet in left background. 


on heavy-section material. Vlcek said 
the results were as successful as when 
the method is used with lighter-gage 
parts. About 40% of hand rework 
after quenching is saved by free-fall 
quench. 

Jet engine nacelles of the SeaMastcr, 
described by one engineer as having 
four-dimensional curvature, were tooled 
in the usual manner by building a 
plaster-filled, plywood-header model. 

The skin dummy was the basis 
for experimental fabrication, but pro- 
duction fairing design will depend to a 
large extent on the metal-flow charac- 
teristics determined during prototype 
construction. 

Inner and outer nacelle skins were 
Yoder-hammered (Martin has one of 
the few' such tools now' actively in use) 
to match contours of the male and fe- 
male master models. Skins were joined 
at the leading edge of the nacelle 


Titanium and Honeycomb 

Sheet titanium w'as to be used ex- 
tensively in the SeaMastcr, and the 
decision to do so was made before 
there was much data available on the 
forming of that new metal. Martin 
set up a comprehensive tooling devel- 
opment program to determine optimum 
temperatures and pressures for working 
the material on brakes, Marform and 
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iiibbcr-blanket presses and stretch 

More than 500 titanium detail parts 
are used in the first ScaMastcr, includ- 
ing a formed sheet bulkhead 30 in. by 

Paralleling the developmental work 
on forming was a second program on 
welding. Vlcck said no aircraft plant 
had a titanium welding process when 
Martin’s work began. That company be- 
came the first aircraft manufacturer 


to train certified welders to use commer- 
cially pure titanium. The Martin 
process was developed for open-air con- 
ditions. 

Honeycomb structures larger than 
usual were another feature of the 
XP6M design. Largest bonded com- 
ponents are fin and rudder blankets, 
stabilizer blanket and elevator trailing 
edge, wing trailing edge and wing lead- 
ing-edge slat panels. Spoilers, interior 
floor panels, engine work platforms and 



WING for the ScaMastcr prototype begins to take shape in Martin’s horizontal fixture. 



BRIDGE-TYPE FEATURE used for drilling and riveting ScaMastcr wing skins. 
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the circular escape chute arc also bonded 
assemblies. 

Fin and stabilizer sections were de- 
signed to use a large pan-formed sheet 
as inner skin, in which the honeycomb 
was placed and bonded. The outer skin 
was to be bonded to that assembly: but 
inaccuracies inherent in forming the 
inner skin were enough to knock out 
the chances of getting a consistent glue 
line and a perfect bond. 

Martin tool engineers developed a 
machining technique to level the honey- 
comb with the lip of the pan to produce 
a uniform bonding surface. That 
method has since been replaced by a 
band saw, cutting the honeycomb to 
height, instead of the milling cutter 
of the earlier method. 

Plastic Tooling 

Plastic materials were used for ra- 
domes. wing tip floats, stabilizer tips 
and tooling for both plastic and sheet 
metal parts. 

Phenolic male molds developed at 
Martin formed the nose cone, stabilizer 
tips and sheet metal wing leading-edge 
skins. Glass fabric epoxy resin laminates 
were used for drill fixtures, trim tem- 
plates and check templates; largest of 
these templates was used for trimming 
the wing root skins. 

A laminated epoxy resin air scoop was 
built for use on the engine test stand. 
The scoop was 10 ft. long, seven feet 
wide and five feet high. It was formed 
over an inexpensive mold made of 
plaster, wire mesh, cloth, sheet metal 
and plywood. The mold could be col- 


lapsed for removal of the scoop. 

Production planning and tooling for 
the SeaMaster line is progressing. 
Vlcck said. F.vcn further savings arc 
being found, because of the foundation 
work during experimental planning and 
production which has smoothed the 
transition from experimental to pro- 
duction fabrication of the SeaMaster. 

Heat Stress Studies 
Use Special Ovens 

Los Angeles— Thermal stress analysis 
is being accelerated at Northrop Air- 
craft. Inc. to aid in design studies of 
future aircraft and its long-range inter- 
ceptor project, now in phase one. 
Thermal problems of highspeed missile 
flight also are being investigated. 

For determination of stress effects of 
flight friction he-.it. the company re- 
ports it has devised new types of re- 
sistance heat ovens. One type, a 
stabilized temperature oven, is designed 
to achieve very close control of inter- 
mediate temperatures. It incorporates 
means for inducing temperature differ- 
ences in a specimen which can be main- 
tained for extended periods of time. 
Some components must be heat soaked 
for two or three hours for desired 
temperature distribution before tests 
can be conducted. 

Infra-red quartz thermal lights also are 
being used for high temperature evalu- 
ations. Northrop reports that some- 
studies with titanium involve tempera- 
tures of 1,0001-' and higher. 



Flight Research SynCameras 
give you complete, accurate, im- 
mediate fire control evaluation 

A battery of airborne 
SynCameras in the attack plane 
not only provides synchronized ; 
frames for stereoscopic plotting . , 

- of rocket trajectory — but also 
shows aircraft attitude and records 
attack radar and instrument panel 

Flight Research SYNCAMERAS 
are the only airborne multi- i 
synchronous cameras with auto- 
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These Flight Research 
SynCameras have eliminated 
hundreds of hours in data rcduc- 

control evaluation, military flight 
resting, missile cracking and bomb 
sporting. 
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AT THIS MOMENT 



WHEN PRECISION COUNTS MOST 


YOU CAN 
DEPEND ON 
GRUEN 
PRECISION 


Flaps down ... runway clear. .. speed 130 knots! 

This is the moment of touchdown! This is the 
moment when precision counts most! 

MINISTOP by GRUEN-a precision part smaller in diameter 
than your fist-takes command at the instant of touchdown. Its 
precision eleclro-mechanicol brain infallibly aids the pilot os he 
brings his aircraft to a smooth, gently rolling, skid-free slop. 

It's another example of Gruen precision you can depend on! 
MINISTOP by GRUEN is no fair weather friend, either! It com- 
pletely ignores blinding snow, slick roin, treacherous ice . . . per- 
forms with famous Gruen precision always! Stopping distance is 

Whatever your products... whatever your problems- 


MINISTOP by GRUEN is lower-priced, lighter and more com- 
pact than any other anti-skid device. Installation is easy and eco- 
nomical-maintenance practically nil. Tires take less punishment- 
last far longer. And the MINISTOP has been fully tested and 
proven under the most rugged conditions. 

Made only by GRUEN in this country, MINISTOP is in use right 
now on leading aircraft throughout the world . . . increasing safety 
and comfort . . . decreasing operating costs. Could MINISTOP do 
the same for you? Why not contact us today and let our engi- 
neering staff give you the complete story. 

...when Precision Counts Most... You Can Depend On. 


THE MINISTOP by GRUEN 

. world's lowest-priced, lightest, smallest, easiest It 
ti-skid device. Another product of famous Gruen p 


. . 1 ... GRUEN 




5, N.Y. 


USAF Contracts 



pliss 



NEW SHAPES 


of things to come from Piasecki 



tv lift configurations — 
Piasecki developments, 
ture, progress has already been 
Takeoff aircraft. New and improved heli- 
ijections of Piasecki's long research and 


n high performance helicopter desigr 
and production — are nearing the flight stage. 

Today, many different models of Piasecki helicopters are 
flying for the three Armed Services . . . everywhere . . . doing 
dozens of difficult jobs. Tomorrow, the shape of Piasecki air- 
craft to come will be a vital part of our Defense picture, our 
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YURIEV pressure jet rotor patent of 1924 (Fig. 14) and multi-rotor copter (15). 



ISACCO Helieogyre 4 built in 1935; not known to have been tested (Fig. 16). 


Soviet Vertical 


By Eugene K. Liberatore* 

The onset of the first World War 
and the subsequent revolution in Rus- 
sia eliminated helicopter development 
during this period. The Russian aircraft 
industry had been small in comparison 
with other nations. To the beginning 
of 1917. the year of the revolution, 
Russia built about 2.000 planes and less 
than 600 engines. Almost three-fourths 
of the designs were of French origin. 

In 1918, the air force was taken 
over by the Soviet Republic. In De- 
cember 191S. the main aeronautical 
laboratory was re-established as the Cen- 
tral Aero Hydrodynamic Institute 
(ZAGI) in Moscow. Assisting in the 
organization was A. N. Tupolev who 
was to make a name for himself as the 
builder of giant airplanes. The labora- 
tory is comparable to the NACA. but 
ZAGI also undertakes the development 
of new aircraft or configurations includ- 
ing design and manufacturing of proto- 

Whcn a ZAGI machine is accepted 
for production its fabrication is passed 
on to one of the many production 
plants scattered throughout the Soviet 
Union. 

Hence all ZAGI-designated aircraft 
arc experimental, including practically 
all the carlv helicopters built in the 
USSR. The various Aviation Insti- 
tutes. which are engineering schools, 
have also produced aircraft prototypes 


* Assistant Director of Engineering, FJcttner 
Aircraft Corp. 
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DROBYSHEV Convcrtiplane shown in Soviet patent 1593 (Fig. 17 left); Konovalov helicopter airplane designed in 1895 (18). 


Flight Designs Keep Pace With West 


which originated as design problems for 
students. 

In 1925 helicopter research began in 
earnest at ZAGI. The director of this 
group was Yuriev. lie presided until 
1928 with the assistance of Prof. A. 
Chcremukhin and A. Izakson. Izakson 
took over in 1937 when Yuriev was 
"transferred elsewhere.” Those were 
the days of the great purges when more 
than one aeronautical engineer fell out 
of favor with the NKVD; the list also 
included Tupolev. 

Other helicopter engineers at ZAGI 
were: K. A. Bunkin, D. I. Antonov, 
I. P. Bratukhin. G. I. Solnsev, V. P. 
Lapisov, I. J. Nikitin. I). T. Masitski, 
B. J. Schcrebtsov, M. S. Abolduev and 
A. A. Dokutchaev. 

Concurrently, another group was in- 
vestigating the problems of the auto- 
giro. 

Initial work at ZAGI consisted of 
rotor configuration studies and ground 
whirl tests. The initial test investigated 
the characteristics of a two-blade canti- 
lever rotor of 20-ft. diameter incorpor- 
ating cyclic and collective pitch control. 
This type of control was not new for it 
dated back to before the first World 
War. The test stand was driven by a 
120 hp. M-2 engine rated at 1,250 rpm. 
The M-2 was the Russian version of the 
nine-cylinder Gnome rotary of French 

That the Russians were no farther 
ahead in solving helicopter problems 
than were other nations is evidenced by 
an essay on the state of the art in 1928 
written by Izakson and Chcremukhin: 
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. . All the methods of helicopter 
rotor action listed, simple in principle, 
arc difficult to carry out and require 
numerous experiments for ultimate real- 
ization. Similarly the construction of 
apparatus for automatic slanting, alter- 
ation of speed, transmission, etc. is so 
complicated that up to the present no 
reasonable solutions of these problems 
have been found." 

In 1950 the first ZAGI helicopter 
appeared. It was designated 1-EA (Ex- 
perimental Apparatus). This one-place 
craft carried a single four-blade lifting 
rotor and two antitorque rotors, one 
forward and one aft on the fuselage 
(Fig. 10). The rotor had cyclic and 
collective pitch control (Fig. 11). The 
pilot's control was an overhanging stick 
connected directly to the swashplate. 

It was reported in 1951 that this 
craft piloted by Professor Chercmukhin 
flew to an altitude of 528 feet and re- 
mained in the air for 12 minutes. In 
August 1952, the helicopter was re- 
ported to have flown to an altitude of 
2.000 feet. In descending the craft 
went out of control resulting in a crash. 
(These early Russian flights were never 
homologated by the F.A.1. The best 
contemporary F.A.I. records were 58 
feet altitude and an endurance of 10 
minutes. 

This helicopter was under develop- 
ment during the period 1950 to 1954 
under the supervision of Izakson. 

The ZAGI 5-EA was similar to the 
1-EA. The following performance was 
claimed: Maximum speed. 15 mph.: 
range. 2 miles: maximum altitude flown. 
400 ft.; endurance 10 to 14 minutes. 

The 5-EA was a design by I. P. 
Bratukhin under development during 
the period 1955 to 1957. This craft had 
a single six-blade lifting rotor. Three of 
the blades, 59.4 feet in diameter, were 
fully articulated. The other three were 
25.6 feet in diameter and featured sari- 
able pitch control. The 5-EA configura- 
tion was similar to the other models, 
the two rotors on the fuselage being 
retained. The pitch change mechanism 
in the rotor head was developed bv 
Yuriev. All these early machines dis- 
played poor flying qualities. 

The 11-F.A was a convertible type 
with a lifting rotor and tractor screws. 
This convcrtiplane will be described 
subsequently. A smaller test version of 
the craft was built in the late thirties, 
and was designated 1I-EA-PV. The 
PV added to the model designation 
indicated “propulsive variant." A 
smaller powerplant was used. This ma- 
chine dispensed with the wing and 
hence became a gyrodync configuration 
(Fig. 12). The engineers associated 
with this project were D. J. Savejlev and 
V. P. Lapisov. The 1 1-EA-PV was the 
forerunner of the much publicized 
Omega helicopter (Fig. 15). 

Design on the Omega was initiated 


in 1959 by I. P. Bratukhin, and the 
machine was first flown in 1941 by 
K. J. Ponomarev. This appears to be 
the first successful Russian helicopter. 
The craft was a lateral rotor helicopter 
with powerplants mounted outboard on 
outriggers. The engines were M-ll 
radials rated at 145 hp. each. Design 
values for the helicopter were 112 mph. 
maximum speed, and 1,100 fpm. maxi- 
mum rate of climb. 

The Omega was first publically dis- 
played at Tushino Airfield near Moscow 
on Aviation Day, August 18. 1946. The 
craft was awarded the Stalin Prize and 
went into production at Plant 82 at 
Tushino. Tne Omega was followed by 
a larger and improved version also de- 
signed by Bratukhin. This machine 
was designed to carry a crew of two 
and six passengers. The 690 hp. 
A-Sch-21 seven -cylinder radial engines 
were used. This version had an auxiliary 
wing which unloaded the rotor. 

The latest helicopter is the Omcga-5, 
a 24-passcngcr machine. This helicop- 
ter is in the prototype stage. 
Pressure-Jet Design 

In 1924 Yuriev obtained Soviet pat- 
ent no. 761 for. a jet-driven-rotor heli- 
copter. Fig. 14 is a reproduction of the 
patent illustrations. Several variations 
arc shown. The basic design is a pres- 
sure jet helicopter. Yuriev identified 
the cycle as the Nemst turbine cycle. 
Pressure was obtained by an engine- 
driven compressor or a centrifugal com- 
pressor in the rotor head, geared to the 
rotor. Fuel jets are located near the 
blade tips. Yuriev visualized the use of 
porcelain parts in the region of the 
burners. 

In the same year Yuriev was granted 
Soviet patent 1,526 for a multirotor 
helicopter (Fig. 15). Each rotor was 
driven by a separate powerplant 
mounted on the fuselage frame. The 
multi-engine feature was for safety. 
Control was obtained by surfaces in the 
slipstream. One of the novel features 
of the device was a multi-throttle con- 
trol mounted on the pilot's stick. Mo- 
tion ol the stick regulated the speed of 
the screws. 

N. I. Kamov was another pioneer 
who remained active under the Soviet 
regime, lie played an important part 
in autogiro development in Russia, and 
his early work on helicopters dates back 
to 1955 when lie was engaged in a jet 
rotor project. In recent years Kamov 
produced the K-17. a onc-plaee coaxial 
rotor helicopter mounted on floats. The 
powerplant was a modified Aubier- 
Dunnc motorcycle engine of French 
design of about 17 lip. I lie Russians 
named this small craft "vertolct" which 
means "vertical flyer." 

Vittorio Isacco is one of the world’s 
foremost helicopter pioneers. During 
the twenties and early thirties he con- 


structed helicopters in France and Eng- 
land. His designs featured blade- 
mounted powerplants driving propel- 
lers. Advantages claimed for this ar- 
rangement were the elimination of a 
transmission, and the attainment of 
gyroscopic stability. In 1952 Isacco was 
called to Russia to build a giant heli- 
copter of his configuration. The ma- 
chine w'as constructed in Moscow at 
the Civil Aviation Institute under his 
direction with A. Izakson representing 
Soviet interests. The six-place craft was 
completed in 1955 after three years 

The Hclicogyrc No. 4, as it was 
designated, had blade-tip-mounted en- 
gines and propellers and a tractor en- 
gine propeller unit mounted in the nose 
of the fuselage (Fig. 16). The tip 
powerplants were 120 hp. dc Havilland 
Gypsy- 5 engines. Each unit weighed 
about 550 lbs. The nose engine was a 
500 hp. Wright radial. The rotor was 
90 feet in diameter and the filing 
weight of the machine was 7.000 
lbs. 

These characteristics yield a disk 
loading of 1.1 psf. and a power loading 
of 14.6 lbs. per horsepower. The re- 
sulting figure of merit is .405 based 
on power to the rotor only. Isaeco con- 
tracted to build the ship but the flight 
test program was to be strictly in the 
hands of the Russians. In 1955 he was 
given what in the U. S. would be 
known as "the bum’s rush" and lie left 
the USSR. To this day the designer 
does not know the fate of his machine. 

By 1956 Isacco had built or assisted 
in building nine helicopters. For many 
years his residence has been in Paris 
where his current achievement is the 
development of a rntorchute with tele- 
scoping rotor blades. 

The most recently publicized heli- 
copter has been that of M. L. Mil. 
During the twenties. Mikhail Mil was 
one of the engineers who participated 
in autogiro development at ZAGI. 
The Mil helicopter is intended for 
military use. The craft has a three- 
blade fully articulated rotor incorpo- 
rating friction dampers. The diam- 
eter is 44.5 feet, tin’s helicopter was 
pubiiclv displaved in Moscow on Avia- 
tion Day 1951. 

Russian Claims 

Soviet writers have often made strong 
claims about Russian rotor-craft. Some 
of their remarks are included here. 

The USSR Information Bulletin says: 
"Hie first flying helicopters were de- 
vised in the Soviet Union by Yuriev 
and his students. Yuriev and Bratukhin 
have found the correct forms of the 
helicopter and have elaborated the 
theory of rotors, which hitherto have 
been faulty and. therefore, unable to 
hold the machine in the air." 

In an article in Ogonck, B. N. 
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The helicopters below represent the helicopter might of the Soviet today. Behind their 
designs is 200 years of Russian research on vertical aircraft. 




OMEGA TWIN-ROTOR helicopter, designed by Bratukhin in 1959. was displayed at Tushino in 1 9-46. Design was awarded a Stalin prize. 
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TESTING AND EVALUATION 
IN CONNECTION WITH 
HUGHES-DEVELOPED 
RADAR FIRE CONTROL 


Hughes 


RESEARCH AND 
DEVELOPMENT LABORATORIES 

Culver City, Los Aleck'S Comity, California 


Yuriev made some sweeping accusa- 
tions: "In 1925 . . Koschei . . . copied 
in the most unscrupulous manner the 
designs of a Russian helicopter devel- 
oped fifteen years before and stole all 
our calculations. Sometime earlier, in 
Holland a similar lack of restraint dis- 
tinguished one Baumhauer and a year 
later a frenchman. Ochmichen. In 
later years, Sikorsky. Piasccki. Hiller. 
Bristol. Bell and others ‘appropriated’ 
the former labors of Russian designers. 
All that American technology can boast 
in the field of helicopter design is a 
long-forgotten stage in our research.” 

In an article on Russian "firsts” the 
Yuriev helicopter was also included. The 
latter was also from a Soviet periodical. 

There is no doubt the Russians de- 
serve recognition for their historical 
achievements, but they were not alone. 
Although the ideas of Yuries' on a kail 
rotor configuration and a pressure jet 
helicopter are particularly noteworthy, 
none of the Russian rotor theories have 
been used by other nations. Western 
nations as well as Russia adopted and 
expanded the early work of Cierva. 
Convertiplones 

The story of convertible aircraft dates 
back to the conception of the successful 
airplane. It was natural for inventors 
to want to add rotors to the airplane to 
increase its versatility. Russia has 
claimed to be the creator of the first . 
successful airplane, antedating the 
Wright Brothers by many vears, basing 
the claim on the work of Mozhaiskii 
in the latter part of the nineteenth 
century. 

lie had proposed a design around 
1S77. Tire craft was to weigh approxi- 
mately 57 poods (2,050 pounds) and to 
be powered with a 14.5 lip. engine. In 
that year a scale model was flown for 
short periods of time. This encouraged 
him to petition the government for a 
subsidy to build a full scale prototype, 
but the proposal was rejected and no 
full-scale tests were ever made. 

One of the earliest ideas for a con- 
vcrtiplanc was proposed by Grokliovskii 
in 1891. The lifting screws were two 
eight-blade contra-rotating propellers. 
The wing consisted of two “balancers" 
which were flat plates attached to the 
airframe. Propulsion was to be by 
means of an electric motor. The pro- 
posal was submitted to a government 
official who summarily dismissed it. 

A more active convertiplanc expo- 
nent was V. P. Konovalov, a foreman at 
the Arsenal in Sestroretsk near St. 
Petersburg (Leningrad). In October 
1S95. he submitted drawings and cal- 
culations for his machine to the Minis- 
ter of Communications. Prince Khilkov. 
The design (l'ig. 18) consisted of two 
propeller wheels in tandem rotating in 
a horizontal plane. The blades were 
made of steel and set at a slight pitch 
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angle. Surrounding the rotors were 
"inclined circumferential tents” set at 
an angle with the horizontal. 'Hie fixed 
surface area of each "tent" was 1.080 
square feet. The lenticular fuselage 
consisted of steel tubes covered with 
wire net. In the central part of the 
fuselage was a lifting surface of 524 sq. 
ft. Two four-stroke cvcle gasoline en- 
gines were intended for power. Each 
engine was rated 18.5 hp. at 240 rpm. 
They weighed 217 pounds each. Fuel 
and oil tanks were centrally located and 
of capacity for two hour’s flight. 'Hie 
weight of the proposed machine was 
1.320 pounds. Longitudinal control 
was to be achieved by slightly changing 
the incidence of the "tents.” Konovalov 
visualized the flight procedure as fol- 

“Now I start up the engines: as they 
approach their normal speed, the air- 
plane begins to rock more and more, 
finally losing its weight under the ac- 
tion of the lifting force. As soon as the 
apparatus becomes detached from the 
ground, it begins rising along an in- 
clined line, being also subject from this 
moment onward to a horizontal pull. 
This gradual movement in the horizon- 
tal plane is the result of the reaction of 
the exhaust gases, which noisily leave 
the exhaust pipes into the surrounding 
atmosphere.” 

Konovalov estimated the cost of a 
prototype to be 24,000 rubles, but he 
was without funds. As many a succes- 
sor did, he wrote to the Minister: 

“Be so kind to point out a path to 
people who can lend assistance both in 
word and in deed. A highly placed per- 
son has a clearer view; in any ease, there 
arc such people in Russia; an inner 
voice tells me so. I ask for only an iota 
of confidence. I myself am a practical 
mechanic, and will give unstintingly of 
my labor. Detailed drawings arc at 
your service." He found no backers. 
The Aeromobile 

During the reign of the last Czar, 
Nikolas II. a helicopter-airplane project 
was undertaken by Tatarinov. Tne pro- 
posed craft was called Aeromobile. and 
consisted of four lifting propellers and 
a fixed plane (Fig. 19). The frame 
carrying the powerplant and operator 
was slung below the rotor system. The 
wing area was 344 sq. ft. It was to be 
made of aluminum and featured a 
variable incidence. The weight of the 
craft was 1.300 pounds. 

The Ministry of War allotted funds 
for the construction of a prototype, 
and by August 1909 the craft "was 
partly complete. It was powered bv a 
25 hp. Kott water-cooled engine. The 
transmission included a flywheel with 
friction clutch and a gear drive. A 
centrifugal propeller was mounted in 
the nose. 

Development of the prototype was 


SIZE 8 (RIOOO Series) 

.750 x 1.240 inches, weighs 1.75 oz. 
Available as transmitters, control 
transformers, resolver and differentials. 
Max. error from EZ 10 minutes. 
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SIZE 11 STANDARD (R900 Series) 

1.062 x 1.766 inches, weighs 4 oz. 
Available as transmitters, control 
transformers, repeaters, resolvers 
and differentials for 26V and 115V 
applications. Max. error 
from EZ 10 minutes. 
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SIZE 1 1 SPECIAL (R500 Series) 

Same basic dimensions and applications 
as standard Size 11 Synchros. 

Conforming to Bu. Ord. 
configurations with max. error 
from EZ of 7 minutes. 


PRECISION RESOLVER (R587) 

Size 15. With compensating network 
and booster amplifier, provides 1:1 
transformation ratio, 0° phase shift, 
5 minute max. error from EZ. 
Tangent generator explanation. 


"PANCAKE" SYNCHROS 

2.478 x 1.078 inches, weighs 11 oz. 

Available as transmitters, control 
transformers, resolvers, differentials 
and linear induction potentiometers. 
Max. error from EZ 2 Vi minutes. 
Suitable for gimbal mounting. 

All these Kearfott Synchros are 
constructed of corrosion resistant 
materials, thus enabling them to be 
operated under adverse 
environmental conditions. 
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ALL PHOTOS 3/4 SIZE 


KEARFOTT COMPONENTS INCLUDE: 



Gyros, Servo Motors, Servo and Magnetic 
Amplifiers. Tachometer Generators, Hermetic 
Rotary Seals, Aircraft Navigations^ Systems, and 
electronic components. 

Send for bulletin giving data of Counters and other 
components of interest to you. 


KEARFOTT COMPANY, INC., Utile Falls, N. I, 
Sales and i Engineering Offices: 

1578 Main Avenue, Clifton, N. J. 


West Coast Office: 

235 N. Vinedo Avenue, Pasadena, Calif.) 
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adds 

positive level contror 
to any fuel gage 


Avien . . . pioneer in the development of 
aircraft fuel management systems ... now 
brings dependable fuel level control to any 
fuel gage installation. 

Employing Avien's service-proven thermistor 
switch in a new clamp-on design, the "pig- 
gy-back" sensor mounts on any tank probe 
- provides precise level signals for high- 
or low-limit warning, tank sequencing and 
other fuel management jobs. External relay 
unit eliminates moving parts from the tank, 
assures reliable control of signal lights, 
pumps or valves. 

Weighing less than 0.5 pound, the "piggy- 
back’' Thervel Switch uses only three wires 
between units; is adaptable to any fuel sys- 
tem without altering present equipment. 
Most important - operation is independent 
of fuel gage circuits, providing positive 
level monitoring even under emergency 


Additional features: 

• Operates from standard 28 volt 
OC supply 

• Unaffected by slosh, vibration 01 

• Requires no additional mounting 


Other Models; Available ii 
bracket-mounted models, as 
designs. 


/Pi/fe/v 


slow; the allotted time for construction 
was running out, when the Ministry 
instructed Capt. Antonov II to examine 
the machine and submit a report. 
Tatarinov pleaded for eight more 
months time but the Ministry had 
decided the machine was “technically 
impractical." 

On August 22, 1909, Minister of 
War Sukhomlinov and a technical 
group visited the inventor. Tatarinov 
was advised the contract was cancelled 
and he was ejected from the "practice 
airfield.” Sukhomlinov served during 
the early years of the first World M ar 
and had the doubtful distinction of 
being accused of espionage by his own 
government. 

Tatarinov decided to continue his 
work without official assistance and 
found several supporters. He transferred 
his laboratory shack to the property of 
engineer Korsak. Again lack of money 
prevented him from completing his 
machine. 

He was “hounded by the yellow 
press for failing to justify the hopes 
placed in him. On one of his dark 
days. Nov. 4. 1910, Tatarinov went into 

"Hounded by the press. T suffered 
a psychic disturbance under the in- 
fluence of which I personally set fire 
to my aerodynamic laboratory, hangar, 
and shed, destroying all the apparatus 
contained therein. All my achievements 
and resources perished in the fire.” 

Another convertiplanc pioneer was 
F. S. Starovoitov. a laborer in the blast 
furnace department of the Taganrog 
metallurgical plant. 

He proposed a machine consisting 
of two lifting screws, a tractor propel- 
ler and wings. His petition included 
this universal plea of the unrequited 

“1 am a man without wealth, am 
employed as a mechanic at the plant. 
I have’ no funds available for transporta- 
tion, have just barely enough from one 
payday to the next. I most humbly re- 
quest a serious reply, the fullest proof 
of what is wrong or what should be 
different. If I do not learn this from 
von. then you will be closing a door 
between nic. a Russian, and other 
Russians . . .“ They closed the door. 
Soviet Convertiplone 

The earliest convertiplanc design 
under the Sov iet regime was a proposal 
by F. V. Drobyshcv. The craft was 
disclosed in Soviet patent No. 1,595 
(Fig. 17). The configuration featured 
a tiltable wing, engine and rotor system. 
For control the rudders were mounted 
on the upper surface of the wing in 
the rotor slipstream and elevators were 
located aft on the wing. Figure 4 of 
the patent drawing shows the control 
system with the wings vertical. 

Another Soviet convertiplanc pioneer 


was G. G. Karandina. The craft is dis- 
closed in Soviet patent No. 2.955 ap- 
plied for in 1924 (Fig. 20, 21). The de- 
sign consisted of a single lifting screw 
and a fixed wing. A tractor propeller 
could also be fitted. The screws were 
driven by a gear transmission system. 
The wing was formed of spanwisc rota- 
table surfaces which could be turned 90 
degrees to permit air to pass through it. 

During 1955. ZAC, I had an active 
convertiplanc project, the 11-EA (Fig. 
22). This machine used the same rotor 
system as the 5-EA and included a 
fixed wing with two tractor propellers. 
The rotor had a maximum diameter of 
50.5 feet, and the inner blades had a 
diameter of 50.2 feet. The machine was 
designed to take a 600 hp. Curtiss 
Conqueror engine. At an engine speed 
of 2450 rpm.. the rotor turned 1 85 rpm. 
A scaled-down experimental version 
was built which became the 11-EA-PV 
helicopter. The propulsive screws were 
retained, but the wing was omitted. 

The more recent Omega II helicopter 
may be classed as a convertiplanc by 
virtue of its fixed wing. Tnat con- 
vertible aircraft projects are active in 
Russia is evidenced by the reports of 
the wide speed range reported on some 
Soviet aircraft. 

(This is the second of two articles by Mr. 
Liberatore on the progress of Russian heli- 
copter design.) 
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COMPUTERS by MAXSON — both digital and analog — 
are translating split-second demands into instant action 
in bombing, fire-control, and navigation 
in airborne, ground, and shipboard service. 

Ask Maxson about design, development, and production 
to your special requirements. 
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460 WEST 34th STREET, NEW YORK 1,N.Y. 
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Hayes Air cruft Finds: 


USAF Conversions Mean Big Business 


R FORCE B-25s line up loi modifications that will adapt them for training assignments. 


Birmingham, Ala.— Haves Aircraft 
Corp.. well under way on its contract 
to convert Boeing B-30 bombers into 
KB-30 three-point refueling tankers for 
the Tactical Air Command, is confident 
it has found a new opportunity in the 
aircraft business. 

Lewis K. letters. Haves president, 
told Aviation' Week his company 
looks upon the tanker contract as proof 
that "there is a spot between the prime 
contractor and the overhaul shop” 
where an operation such as his can 
find many opportunities in the future. 

Jeffers has imposing figures to back 
up his claims. He estimates 1956 sales 
at Ilaycs will run to S39.S00.000. The 
operation was started in 1931. when 
sales were S700.000. The rise has been 
steads ever since. Sales in 1953 were 
S29.200.000. 

Major changes in the Haves opera- 
tion took place last July 1. when the 
plant became a private industry. Prior 
to that, it was a U. S. Air Force Com- 
mand Facility known as the Birming- 
ham Modification Center and under 
the control of the Mobile Air Materiel 


1,000 B-25s Modified 

The contract with USAF made the 
Hayes plant available for maintenance, 
modification or rebuilding of aircraft. 
Work was started in August of 1951 
on the North American B-23 and more 
than 1.000 of them have gone through 


PARKED B-50s outside Hayes' Birmingham plant await conversion to three-point tankers. 



the Hayes shop since. In addition to 
lire regular IRAN' (Inspection and Re- 
pair as Necessary) work, these aircraft 
have received modern heating systems, 
fire detectors, new Bcndix carburetors, 
new radio and a completely redesigned 
electrical system. 

Jeffers emphasizes that Haves en- 
gineers have done all of the modifica- 
tion engineering, including the design 
of kits for changes the USAF can 
make in the field. It is clear that 
this tvpe of job led Jeffers to uncover 
what he considers a new and specialized 
market for the Ilaycs talent and capa- 

"Wc have." he said, “really become 
the prime designer for the fi-25 as it 
now is used by USAF." North Ameri- 
can. manufacturer of the bomber dur- 
ing World War II. is out of the picture 
except as a source for some basic spare 
parts. The renovated planes arc used 
for training missions, and the designa- 
tion is changed from B-2 5J to B-2 5L. 
More R&D Expected 

Jeffers stresses his effort to build up 
the Hayes company’s proficiency in 
engineering. He looks upon the com- 
pany's future as one that will involve 
increasing amounts of research and 
development work, much of it aimed 
at improvement or modification of 
existing USAF equipment. The KB-50 
contract is an example. Other current 
projects include development contracts 
in the electronic field, concerned with 
improvements in the Boeing B-47 and 
B-32 jet bombers. 

Third major IRAN job done bv 
Haves has been on the Fairchild C-119. 
In this case the modification engineer- 
ing was done by the prime manufac- 
turer and the Haves job has been 
largely one of renovation. There arc 
14.200 possible defects in a C-119 that 
has been in service and Haves inspec- 
tors must check each one of them. 

An IBM card system is used to record 
the defects and follow each aircraft 
through the shop. This makes possible 
accurate cost studies, with cost control 
possible by total number of aircraft, by 
station on the line, by systems in the 
aircraft and by individual jobs. 

Work, cost and quality control arc 



SCHEMATIC shows wingspan area that will he used to house fuel in tanker version of B-50 
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NORTH AMERICAN’S 
Columbus Division 



Offers A New Challenge 
To EXPERIENCED 
ENGINEERS 

You can share in a new kind of career challenge ... if you 
have experience and vision. Here's the story briefly: 

North American's Columbus Division has prime responsi- 
bility for the design, development and production of North 
American's Naval airplanes. The Division is young, with the 
highly -successful FJ-4, a "concept-to-flight" Columbus Divi- 
sion product, as evidence that its engineering team is “going 

Young organization . . . greater Individual Opportunity 
for you. 

You are sure of . . . Stabilit y . . . North American Aviation 
is the company that has built more airplanes than any other 
company in the world . . . Promise . . . the availability of posi- 
tions for experienced engineers comes only from success. 

A SELECT FEW POSITIONS ARE OPEN 
IN EACH OF THESE FIELDS: 

Aerodynamicists, Thermodynamicists, Dynamicists, Stress En- 
gineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Electronic 
Engineers, Wind Tunnel Model Designers and Builders, Power 
Plant Engineers, Research and Development Engineers, 
Weights Engineers. 

For The Full Story On Your Ohio Future, Write Today: Mr. 

J. H. Papin, Personnel Manager, Department 56AA, North 
American's Columbus Division, Columbus 16, Ohio. 



North A merican .Aviation, inc. 


COLUMBUS DIVISION 


integrated Into ;i single IBM package. 
According to Jeffers, the Air Materiel 
Command finds here one of its best 
indexes to show exactly where every 
dollar is spent. 

Birmingham Owned Plant 

The Hayes plant at the Birmingham 
Airport is owned by the city. It was 
used during the war for modification 
of B-24 and B-29 bombers, was in a 
bad state of repair when Hayes took it 
over in 1951. with 22 acres of the roof 
missing or completely deteriorated. The 
plant has 1.409.000 square feet of floor 
space, stands on a tract of 255 acres. 
There are more than 5.000 employees. 

For work on the KB-50 contract, 
under way for almost a year, there arc 
two 40-foot-high bays, each with 1 16.- 
000 square feet of’ floor space. The 
work to be done on each bomber con- 
stitutes a major rebuilding of the air- 
craft. 

The KB-50 will be the first three- 
point probe and drogue tanker pro- 
cured in production quantity. In the 
tail section and pods under each wing 
tip. Haves wil install reels and drogues 
designed bv Flight Refueling, Inc. 
They will be remotely controlled by 
operators in side blisters at forward 

Normal crew wil include pilot, co- 
pilot. radar-navigator, flight engineer 
and the two scanner-reel operators. 
Four passengers can be carried on train- 
ing or fern- missions. Maximum gross 
weight will' be 175.000 lb. 

Fuel Tanks Added 

A total of 7.520 gallons of fuel for 
transfer will be carried in seven tanks 
installed in the bomb bay. wings and 
pylons. In case of an emergency, addi- 
tional fuel can be drained from the air- 
craft's own system. The plane's elec- 
trical system has been redesigned to 
prov ide power for the fuel pumps and 
dump system. It now has eight 400- 
ampere generators instead of six with 
500-ampcrc capacity. A new lighting 
system is being installed to facilitate 
refueling operations at night. The bot- 
tom of the wings, fuselage and hori- 
zon till stabilizer will be illuminated and 
a beacon located on top of the vertical 
stabilizer will be visible for 50 miles. 

New radio equipment has been se- 
lected to cover air-to-air and air-to- 
ground communication, communica- 
tion between crew stations, navigational 
aids, identification and for use during 
rendezvous. Just as the electrical system 
is the largest of its type ever designed 
or installed in an airplane, the com- 
munications equipment runs a wide 

It includes YHF. UHF and HF liai- 
son transmitter. VHF navigation equip- 
ment. ILS. automatic direction finder, 
marker beacon equipment. UHF direc- 
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Steps up gear blank production 
300% by switching from bar stock 
to TIMKEN steel tubing 


AN engine manufacturer felt that his gear blanks 
were costing him too much to make. The center 
hole had to be bored out of solid bar stock. It took a 
whole hour to turn out 29 blanks. And a lot of steel 
was wasted in the process. 

So the manufacturer discussed his problem with 
metallurgists of the Timken Company, experts in fine 
alloy steel. After study they recommended a change in 
production methods together with a switch to Timken-' 
seamless steel tubing in place of bar stock. 

With Timken seamless steel tubing, the center hole 
is already there. It doesn't have to be bored out. Finish 


boring was the engine maker's first production step. 
And with Timken steel tubing his gear blanks are now 
being turned out at 120 to 130 an hour— an increase 
of 300%. 

Machining costs have been cut by more than half. And 
because the center hole is "built-in", no steel is wasted. 

The files of the Timken Company contain records of 
hundreds of problems that have been solved by Timken 
fine alloy steel. If you have a tough steel problem, why 
not bring it to us? Wire, write or phone The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: "TlMROSCO". 



TIMKEN , 
STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 





Boeing engineers find rewarding 


jobs in Wichita, Seattle 


This model of a supersonic airplane de- 
sign was dropped at extreme altitude from 
a li 47 Strutojet. Telemetered data re- 

U'ichim’scontinuingdm-elopnLnt'of ad- 
vanced aircraft and associated system 

At Wichita research and development 
programs are expanding rapidly. Labora- 
tory space has been quadrupled and many 

been added to keep pace with increasing 
emphasis on technical development. At 
both of the company's plants. Seattle and 

tude of this development effort is creating 
additional and excellent career opportu- 
nities for all types of engineers. 

This means that if you are an electrical 


or mathematician with an advanced dc 



future airplanes and missiles that will 
maintain the standard of technical su- 
periority established bv the B-47 medium 
bomber, the B-52 intercontinental 
bomber, the BOMABC 1M-99 pilotless 
interceptor, the 707 ict transport and the 
KC-135 jet tanker-transport. 



satisfying, creative job with the pick of 
l^umMiu^mg^tn'yt^iln^he pn^remive 

: R. J. B. HOFFMAN. Administrative Engineer 
! Boeing Airplane Co.. Dept. C-49, Wichita, Kansas 


JOHN C. SANDERS, Stall Engineer - Personnel 
Boeing Airplane Co, Dept C-49, Seattle 14. Wash. 





SEATTLE, WASHINGTON 


A, KANSAS 


tion finder, radio altimeter, long-range 
navigation equipment, DME and radar. 
For rendezvousing, the KB-50 will have 
interrogator equipment, supplemented 
by radar and tne UHF direction finder. 

Hydraulic systems, separate from the 
aircraft’s main system, are being in- 
stalled to operate the fuel pumps during 
transfer in mid-air. Quick disconnect 
couplings will permit removal and jet- 
tisoning of the bomb bay tank without 
letting air into the hydraulic system. 

For this project, Hayes has built a 
test facility to evaluate fuel and hy- 
draulic systems. It is capable of meas- 
uring fuel flow up to 2,400 gallons per 
minute, pressure drops and the effi- 
ciency of the hydraulic systems. Func- 
tional tests can he given at temperatures 
to 70 degrees below zero. Hot fuel, 
life cycles, surges, contamination and 
humidity factors can he measured. 
Simulated in-flight refueling tests can 
be held. A chemical and materials 
laboratory and an electrical, radio and 
instrument laboratory support the 
facility. 

Jeffers feels that the KB-50 project 
constitutes an entire weapons system 
in all its phases, involving as it does 
design and development, flight and 
laboratory testing of components and 
the complete aircraft. His company’s 
future, he told Aviation Week, is tied 
to nothing more complicated than 
Birmingham's plans for the airport, 
where the present 5,600-ft. runways are 
expected to expand soon to 8,700 ft. 
Hayes has had opportunities to work 
on modem aircraft that cannot use the 
field. In one case, employes were sent 
to a home base for a project involving 
the B-47 medium jet bomber. 

The company’s experience with 
IRAN and modification work on the 
B-25, C-119 and other transport and 
bomber types has driven home the 
importance of maintaining schedules. 
Aircraft sent to Birmingham by a 
USAF command are spared for a limited 
time and the using command must have 
them back to meet commitments. 

Quality control standards, according 
to Jeffers, should get much of the 
credit for keeping Hayes on schedule. 
For checkout on a C-119 or B-25, 
USAF now gives a flight test to only 
one in four aircraft as they come off 
the line. Jeffers says the quality contrql 
program alone makes it possible. As 
experience shows that quality standards 
are kept high, the flight tests can be 
given to only one in five, then one in 
six aircraft. Each test flight eliminated 
saves the Air Force about $500. 

For the future, Jeffers counts on 
further diversification resulting from 
improved engineering capability. He 
is pushing Hayes into as many fields as 
possible, selling ability in the fields of 
design, manufacturing, maintenance 
and compilation of technical data. 


FASTENER PROBLEM 



Unique fastener for simplified method 
of bolting non- parallel surfaces 


Aircraft construction is making increasing use of large forgings and milled skin 
construction. The increased strength provided by this type of construction 
has greatly reduced machining costs and air frame weight. However, such 
pieces are often tapered in two or three planes. Attaching aluminum skin 
to a tapered forging or attaching a tapered, milled skin to another member 
creates an extremely difficult fastening problem because bolt head and nut 
seating surfaces are not parallel. Present alternatives are to machine each of 
the hundreds of fastening points to assure parallel seating of the nut; or the 
base of the nut must be built up by tapered shims, hand selected for each location 
to correct for the changing thickness and angle of the outer surface. Both are 
costly and excessively time consuming solutions. 

ESNA’s new self-aligning nut solves the problem efficiently and economically. 
It is riveted to the structure as simply as any other anchor nut. The several com- 
ponents retained inside the basket permit the full Strength locknut to automati- 
cally compensate to angular bolt misalign- 
ment up to 8° in any direction. This new 
nut has been designed as a two lug anchor 
nut illustrated (Type LHA2822) and in 
gang channel form (Type LHG2822) . 

The nut is available in carbon steel for 
moderate temperatures and in stainless 
steel for elevated temperatures up to 
800°F. It meets MIL Specification twist- 
out and push requirements. Like all Elas- 
tic Stop® nuts, it is vibration proof and 
reusable many times. 
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PRODUCTION BRIEFING 


ENGINEERING 

UNLIMITED 

... an established concept at 
Convair-Pomona where your 
opportunities in the career of your 
choice are virtually unlimited. Work 
in the finest engineering facility in the 
country at America’s first exclusive 
Guided Missile plant. Ultra-modern 
surroundings, completely air-conditioned, 
in beautiful Pomona only minutes from 
Los Angeles, the mountains, the seashore 
or desert recreation. Here is country 
living near the city at its best: 



► Refractories Division has been estab- 
lished as a new operating unit of Corn- 
ing Glass Works, Corning. N. Y. Prin- 
cipal products of the new division, in 
addition to conventional materials, will 
be special high-temperature refractories 
for rocket nozzles and other specialized 
applications using new materials devel- 
oped in the company’s ceramics research 
laboratory. 

► Electronic equipment and technical 
service contracts received by General 
Precision Laboratory, Pleasantville, 
N. Y. Over S500.000 in height finder 
simulators ordered by Office of Naval 
Research, Special Devices Center, Pt. 
Washington, N. Y.: $272,000 from 
USAF for services on AN/APN-81, 
AN/APN-66 and AN/APN-82 radar 
navigation sets; a contract from Dayton 
AF Depot for contractor repair and 
overhaul of AN/APN-82 equipments. 

► New quarters of 70,000 sq.-ft. have 
been taken over by Rheem Manufactur- 
ing Co., at 31st and Oxford Sts., Phila- 
delphia, Pa., for its government re- 
search and development department. 
Work includes visual training aids and 
weapons systems. 

► Carmody Corp. has received a con- 
tract for three WV-2 procedure trainers 
from Navy’s Special Devices Center for 
instruction of pilot, co-pilot and flight 
engineer. The WV-2 is a Super Con- 
stellation Navy radar picket plane. 



DRILL AND WIRE BRUSH combination 
drills holes and removes aluminum cladding 



by Glenn L. Martin Co.. Baltimore, Md. 
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DC-8 to Get Integrated Flight Package 


By George L. Christian 

Elmhurst, N. Y.— A new flight instru- 
ment package, called the Integrated 
Flight Instrument System (IFIS), has 
just been chosen by Douglas Aircraft 
Co. for its DC-8 jet transports. 

Now in prototype production at 
Kollsman Instrument Corp., IFIS has 
also been ordered by at least two air- 
lines for their new jets, Aviation Week 
has learned. 

All the basic flight information the 
pilot needs is presented in five basic 
instruments: altimeter, indicated air 
speed indicator (which also shows maxi- 
mum, minimum and most economical 
speeds), true air speed indicator, Mach 
number indicator, and true outside air 
temperature indicator. 

"The system is designed for use on 
all types of high-speed aircraft,” accord- 
ing to Victor E. Carbonara, Kollsman’s 
president. 

“It will provide pilots with the most 
complete and reliable flight information 
available to date to help them solve 
problems of altitude separation, cruise 
control and navigation. IFIS will sub- 
stantially increase flight efficiency and 
safety and reduce the work load on 


flight crews of high speed aircraft,” 
Carbonara says. 

Electronic Integration 

Philosophy behind Kollsman's new 
flight instrument system is to take well- 
tried, acceptably accurate, pure pressure 
instruments and integrate their outputs 
electronically and with an avionic com- 

This feature is said to correct for 
inherent errors in the instruments and 
systems themselves. Result: When 
electrical portions are functioning cor- 
rectly, very accurate data presentations 
are obtained. The 50,000-ft. altimeter 
is claimed to be accurate to ±50 ft. 
at sea level and ±100 ft. at 40,000 ft. 

Important safety feature of the entire 
IFIS package is that, if the aircraft’s 
electrical system should fail, all pressure 
instruments revert to the accuracy they 
give today. The altimeter error, for 
instance, becomes i of 1%. 

System Integration 

Here is how Kollsman integrated the 
rations IFIS components to produce 
the accurate readings it gives flight 

• Altimeter readings are corrected for 


angle of attack, Mach number and 
intrinsic instrument error. 

• Minimum indicated air speed is de- 
fined by angle of attack. 

• Maximum IAS is defined as a function 
of altitude. 

• Tmo outside temperature is obtained 
by correcting skin temperature with a 
function of Mach number. 

• True air speed is computed from true 
outside temperature and Mach number. 

The electrical components which 
interlink the various pressure instru- 
ments with each other and with the 
computer are standard, service-proved 
Kollsman units such as the Synchrotcl. 
Altimeter Detail 

Locating a static source for an altim- 
eter (also used for the airspeed indicator 
and Mach meter) is not an easv job on 
high-speed aircraft. Installing the static 
on a long boom pro|ecting far ahead 
of the plane (as on practically all proto- 
type aircraft) usually gives the best 
results. But such a location is imprac- 
tical for production craft because it 
may interfere with nose-mounted radar, 
increases the plane’s total length un- 
necessarily and is vulnerable to damage. 

Standard, subsonic-speed locations. 
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Chicago Aerial's IMC makes II posslblel 

IMC means Image Motion Compensation ... the synchronization of 
film with flight movement of image. At all speeds, any altitude, Chicago 
Aerial IMC equipment now provides vastly superior photographic 
definition. Pioneering by C.A.I. has produced not only reliable IMC 
equipment, but has also harnessed the Scanner System— an electronic 
brain which scans the surface below and computes true-speed altitude 
ratio. Automatically, this brain controls film movement in a camera to 
compensate for forward flight motion even at tremendous speeds. Blur 
becomes a thing of the past . . . replaced by sharp photographic definition. 

This electronic-mechanical-optical system assures unrestricted perform- 
ance in our supersonic reconnaissance planes. Another example of C.A.I. 
advanced research and production. 

"Advancing Horizons” is C.A.I.’s colorful 24-page brochure 
packed with highly interesting facts, photos and information. 
"Advancing Horizons” can be yours free upon request. Write 
for your copy today. 

CHICAGO AERIAL INDUSTRIES 

19S0 Hawthorne Avenue, Melrose Park, Illinois 
Chicago office : 332 S. Michigan Avenue, Chicago 4, Illinois 



such as wing or- fin tips often cannot be 
used on planes nibbling at Mach 1. 
because shock waves impinge on these 
areas, making static sources unreliable. 

So location of a static source on fast 
planes must be determined empirically. 
Since the two parameters which affect a 
static source arc Mach number and 
angle of attack, its location becomes 
more difficult as planes become both 
faster and bigger. 

As planes fly faster, although location 

Mach number, the plane's speed range 
above and below this figure increases 
and static error may become significant. 

As jets become bigger, and the weight 
changes from takeoff to landing con- 
figurations increase because of the great 
quantity of fuel consumed, changes in 
angle of attack will become correspond- 
ingly larger, also inducing errors in the 
static source system. 

To erase these compound errors. 
Kollsman engineers allow the inaccurate 
static pressures to reach the affected in- 
struments to make the corrections there. 

The altimeter's angle of attack and 
Mach corrections arc fed into the static 



QUADRUPLE-INDICATING air speed indi- 

speed (striped pointer), indicated air speed 
(plain pointer), most efficient cruising speed 
(index at 120 knots), and minimum air 
speed (index at 95 knots). New, dual baro- 
metric scale altimeter (below) has casy-to- 
rcad dram indicating 1,000 ft. scale, pointer 
for 100 ft. scale. 
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error corrector section of the computer 
unit. The angle of attack translates and 
Mach number rotates three dimensional 
cams. Errors arc read off the surface of 
the earns and arc fed to a differential 
Synchrotel in the altimeter scale error 
corrector and thence to a Synchrotel in 
the altimeter. 

The scale error correctors, one each 
for the pilot's and co-pilot’s altimeter, 
are married to and carry the same serial 
number as their respective altimeters. 
Within the units, cam adjustments pro- 
vided at 2,000-ft. increments, wipe out 
"built-in” altimeter errors. 

The correctors arc made as modules 
and are housed in computer unit. 

Bulova Watch Co. is tooling up for 
production of sensitive altimeter, de- 
veloped by Melchior Engineering Corp., 
which is said to have an accuracy of one 
part in 3,000 throughout its operating 
range (AW Dec. 5, 1955, p. 29). 

To make the altimeter easy to read, 
a single needle indicates altitude in 
hundreds of feet, with one full revolu- 
tion representing 1,000 ft. A horizontal- 
axis drum indicates altitude in thou- 
sands of feet. Instrument incorporates 
a dual barometric scale calibrated both 
in inches of mercury and millibars. 

In a single unit, the pilots can read a 
plane's maximum allowable speed on a 
striped pointer, indicated air speed on 
a plain pointer and most efficient and 
minimum speeds on an index which 
rotates around the outer rim of the 
instrument’s dial. 

Limitations governing the maximum 
permissible speed at which a given type 
of aircraft may fly arc in the form of 
indicated air speed. Mach number or 


equivalent air speed. This maximum 
speed varies with altitude. Therefore 
the instrument contains a special alti- 
tude diaphragm which positions the 
striped, maximum speed needle in the 
air speed indicator. 

The indicated air speed pointer is 
actuated by the pitot tube-activated air- 
speed diaphragm and is corrected by 
the same angle of attack probe which 
serves the altimeter. Minimum speed 
index is also operated by this probe. 

During approach and landing, pilot 
can tell at a glance how far he is above 
stalling speed by noting the distance 
between the IAS needle and the mini- 
mum speed index. 

Two of these new air speed indicators 
are now flying on USAF B-47s and serv- 
ice teste arc planned for an additional 
50 aircraft, according to Kollsman 
spokesmen. (The angle of attack probe 
is made bv Specialties, Inc., AW Aug. 
S, 1952, p. 49.) 

To correct the resistance-type outside 
air temperature instrument for thermal 
heating at high air speeds (speed of 450 
knots produces a 45F heat rise) to true 
outside air temperature, the sWn tem- 
perature is combined with a function of 
Mach number. This tme temperature 
and Mach number arc then used to 
compute true air speed, which is pre- 
sented on a small, digital counter. 

Both true air speed and outside air 
temperature readings can be fed into 
remote, slaved indicators. 

Added feature claimed for IFIS is 
that the Synchrotels’ low-torque hand- 
staffs impose negligible loads on instru- 
ment mechanisms, thus do not affect 
their accuracy. 



Use our engineering data sheets 
on All-Angl Barrymount® Iso- 
lators. Their load-deflection 
curves, transmissibility curves, 
and load-vs-natural-frequency 
curves point to practical solutions 
of the shock and vibration prob- 
lems you meet in designing for 
jets and missiles — where M1L- 
standard mounts can't do the job. 
With All-Angl 
B arry Mounts, 
you can mount 
and fly vital in- 
struments and 
controls at any 
cock-eyed angle you choose — 
not just thru the 10-degree tilt 
allowed by MIL specifications. 
Thus Barry Mounts give in-flight 
reliability protection, from take- 
off thru every twist, turn, and 
dive of the aircraft’s most violent 
maneuvers. 

Write today for free copies of 
All-Angl data sheets; ask for 
A-0-1. When your problem is 
protection thru all flight attitudes, 
your answer is All-Angl Barry 
Mounts. For recommendations, 
call your nearest Barry Sales 
Representative. 



700 PLEASANT ST., WATERTOWN 72, MASS. 
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■I new doors 


Leland 

Aircraft 

Products 

Engineering 


Leland 
Research & 
Development 

© 


to the solution of your 
electrical power needs . . . 

Now, with the opening of two new and separate engineering 
facilities in the Dayton area, Leland is better able than ever to 
solve your particular emergency and secondary 
power requirements. 

Plant s 2, located at 618 Webster Street, houses project engineers, 
draftsmen, model shop, and environmental test facilities. 

Plant *3, at 432 Kaiser Street, houses the recently formed 
research and development engineering section. 

Put these highly advanced engineering facilities to work for you. 


The leland Electric Company, Dayton 1, Ohio 
Division of AMERICAN MACHINE & FOUNDRY COMPANY 




Weight Saved in New 
Self-Contained Mount 


A shock mounting to protect jet en- 
gines and missiles during transportation 
and long-time storage is being devel- 
oped by Mechanical Mounts Co. 

Because the unit is a self-contained 
structure, it can be used without the 
usually heavy engine or missile contain- 
ers and still provide complete shock 
protection, the company says. Complete 
mounting for a modem turbojet weighs 
less than 200 lb. 

Mechanical Mounts is also producing 
a base-mounted suspension system to 
protect delicate Navy electronic gear 
which may be subjected to rough treat- 
ment, such as truck-mounted radar or 
equipment to be shipped long dis- 


Suspension design incorporates pre- 
loaded springs to eliminate resonant 
frequencies and vertical struts to sup- 
port sides of the equipment. 

The struts protect the large electronic 
cabinets from distortion and damage. 
The base springs are designed to be 
used for permanent installation or long- 
term storage. 

The company says that Radiomarinc 
division of Radio Corporation of Amer- 
ica has tested the suspension system 
with good results. Some 300 units have 
been delivered to Radiomarine, and 
Navy’s Bureau of Ships has ordered an- 
other 136 such systems. R. P. Apple- 
gate, Mechanical' Mounts’ president, 
savs. The company’s address: Box 45, 
Etkton, Md. 


Quick-Folding Seats 
Designed for Viscount 

New aircraft seats which can be 
quickly folded against the side of a 
fuselage to make room for cargo, are 
going into mass production af Short 
Bros, and Harland. Ltd. Seats, which 
will be used by BEA's Viscount 802 
fleet, will withstand 9G, come in 60-lb. 
double and 90-ft. triple units. They 
incorporate tables and magazine holders 
on their backs. 
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Douglas Will Favor Low-Power Avionics 


By Philip J. Klass 

Avionics engineers and manufacturers 
arc being offered an attractive financial 
incentive to reduce the electrical power 
consumption of equipment designed for 
high-speed military aircraft. 

Douglas Aircraft Co. studies show 
that every single watt of electrical power 
consumed by avionic equipment in 
military aircraft now under design in- 
creases airframe costs by nearly $20. 
Douglas is prepared to pay a premium 
for reduced power consumption, taking 
this factor into account when com- 
paring the price tags of competitive 
avionics equipment, N. A. Carhart said 
at the recent Institute of the Aero- 
nautical Sciences meeting in New York, 
Carhart is a design engineer in the El 
Segundo plant. 

The growing cost and difficulty of 
getting rid of heat generated by avionics 
equipment in supersonic aircraft is be- 
hind the Douglas “offer.” Since the 
problem is not unique with Douglas, 
low power consumption can be ex- 
pected to be an important consideration 
with other military airframe suppliers. 

This could put low power consump- 
tion on a par with equipment perform- 
ance, small size, and light weight as 
deciding factors in selecting avionic 
equipment. 

'iite Douglas figures also provide 
added incentive for transistorizing 
avionic circuitry, despite the higher 
initial cost of transistors. It is generally 
accepted that the substitution of tran- 
sistors for tubes cuts power consumption 
by a factor of 10 to 20. 


Carhart’s figures are based on the 
fact that in present high-performance 
military aircraft, approximately 10 
pounds of airframe arc required for 
every pound of payload. With airframe 
costs running above S40 per pound, 
this "growth factor” of 10 means that 
every extra pound of avionics, or equip- 
ment required to power or cool it, costs 
about $400 . 

The Douglas studies indicate that 
it costs about $6,200 per kva., or about 
$6 per watt, to generate constant- 
frequency a.c. power in a high-speed 
jet designed for a two hour mission, 
such as the A4D. This is based on an 
installed weight of seven pounds per 
kva. for the alternator and constant- 
speed drive, plus an additional eight 
and a half pounds of extra fuel required 
per kva. during a two-hour mission to 
drive the alternator and make up for 
drag loss resulting from cooling air 
required by the alternator, Carhart says. 
Multiplied by the $400 per pound 
figure, this results in the $6,200 per 
kva. figure cited above. 

Cooling Costs 

The use of a single-stage air-cycle 
cooling system, employing bleed air 
from the engine, is adequate for cooling 
avionic equipment designed to M1L-E- 
5400 in an airplane whose speed ranges 
from about Mach 1.2 at sea level to 
Mach 1.7 at 35,000 feet, Carhart’s anal- 
ysis indicates. (See graph below, left.) 

Carhart figures the cooling costs of 
the single-stage air-cycle cooling system 

• 15 lb. of cooling equipment per kilo- 


watt of heat to be removed from avionic 

• n^lb. per kw. of extra fuel expended 
for each kw. of heat removed. Using 
the S400/lb. figure, this means that it 
costs S12.800 to dissipate every kilo- 
watt of avionic heat, or $12.80 for each 

When this figure is added to the 
cost of generating the electrical power, 
the result is $19,000 per kw., or $19 

I-’or aircraft now under design, which 
will fly at Mach 2 speeds at sea level 
and Mach 3 at 35,000 ft., the single- 
stage air-cycle cooling system will not be 
adequate, as the same graph shows. 

Rather than resort to a two-stage 
system, airframe manufacturers probably 
will use liquid oxygen and a heat ex- 
changer for cooling, since the oxygen 
is needed for crew breathing. The only 
limit on the capacity of this type of 
system is the amount of liquid which 
can be carried, Carhart says. 

Sealing Problems 

The use of refrigerated air for cooling 
“has had a noticeable effect on the 
arrangement of (avionic) equipment 
within our combat aircraft and on its 
accessibility for maintenance,” Carhart 
told the IAS. 

Where compartment temperatures 
must be below that of the existing ram 
air, very little leakage into the compart- 
ment can be tolerated. 

For example, at Mach 1, a i in. 
diameter hole in the avionic equipment 
compartment can result in a leakage of 
0.875 lb. of ram air per minute, the 



AVIATION WEEK, March 5, 






STANDARDIZED avionic module, above, 
proposed by Douglas, makes more efficient 
use of ram air for cooling nose package. 


equivalent of an extra 30 watts of avionic 
beat. 

The result, Carhart says, is that the 
number of compartment access doors 
must be held to a minimum, and effec- 
tive sealing techniques must be used. 
In fact, the sealing techniques must 
approach those used to seal the cock- 
pit. Carhart says. 

New A4D Nose Package 

Douglas is presently investigating an 
integrated electronic package "for an ex- 
isting combat aircraft." Carhart reported. 
It is believed to be the A -ID. The 
new “avionic nose” (see sketch, p. 73) 
will contain the communications, navi- 
gation, and indentification equipment 
previously repackaged by Douglas, (AW 
Aug. 9, 1954, p. 43) plus "appreciably 
more equipment in the form of naviga- 
tion and armament control devices." 
Carhart said. Individual equipments 
will be broken down into small modules. 

The speed of. the aircraft is such 
that ram-air cooling can be used, pro- 
viding that the avionic equipment is 
designed in modular form and each 
module is designed for effective cooling. 

This means that there will have to 
be some standardization of module di- 
mensions, that they will have to incor- 
porate heat transfer passages and that 
the allowable weight flow of ram cooling 
air provided to each shall be specified 
as a function of its wattage dissipation, 
Carhart says. 

As a "first approximation of a pos- 
sible approach." Carhart revealed the 
module design shown above. Cool- 
ing within the modules would be by 
convection, and they would be suitably 
sealed to prevent leakage. Allowable 
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C ressure drop within the module would 
ave to be specified to provide suitable 
"impedance matching” of the air supply 
network which feeds the modules in 
parallel. (Sec sketch, p. 74.) 

Joint Problem 

Cooling of avionic equipment is a 
problem which requires joint action by 
airframe and avionics manufacturers. 
"No magic that the airplane manufac- 
turer can produce in heat absorption 
capacity will replace the need for elec- 
tronic equipment to be designed as 
heat transfer apparatus." Carhart 

This means that the avionics engi- 
neer must design his modules to provide: 
• Minimum power consumption. 

• Maximum possible operating tempera- 

• Suitable control of cooling air flow. 
• Highest possible heat transfer effi- 
ciency. 

“The easiest watt to dissipate is 
that one which is designed out of the 
equipment,” Carhart concluded. 


FILTER CENTER ^ 

i <simsu ' 

► Science & Culture— “A mark of the 
narrowness of much current thinking 
on the part of non-scientists is that 
they so often treat modern science as 
a contrast to true culture, rather than 
realizing that in fact science forms one 
of its brightest pages.” . . . John C. 
Slater in a recent book entitled 
“Modem Physics.” 

► Attention Ed Murrow— A "person-to- 
person conversation” between a jet en- 
gine under test at General Electric’s 
Lynn, Mass, laboratory and a large 
IBM 704 digital computer located 
1,000 miles away at the company’s 
Evcndale, Ohio, main jet engine facility 
was demonstrated during recent offi- 
cial opening of its new jet develop- 
ment lab. Test data was transmitted 
by wire to the Evendale computer for 
processing, and the results transmitted 
back to Lynn within a few minutes. 
Closed circuit TV permitted the visitors 
at Evendale to watch the engine tests 
more than 1,000 miles away. 

► Briefly Noted— Recent announcements 
by several avionics firms reveal that: 

• Goodyear Aircraft Corp. has de- 
veloped. and will manufacture, a radar 
simulator for an operational flight 
trainer, to be used in training inter- 
ceptor pilots. 

• Bendix Radio has sold another 78 
of its RA-18 360-channel VHF receivers 
to Trans World Airlines, making a total 
of 270 units which the airline has 
ordered since last year. 

• Sperry Rand Corp. has received a 


S7.6 million USAF contract to pro- 
duce AN/APN-59 airborne surveillance 
radars for transport and cargo aircraft. 
• Admiral Corp. is producing the 
AN/ARC-53, a VHF/UHF receiver- 
transmitter for use in Army helicopters 
and lightplanes. The ARC-53 is a 
smaller, lighter version of the ARC-27 
U III'' transceiver. 

► Equatorial Scatter Communications 
Tests— National Bureau of Standards 
plans to carry out ionospheric scatter 
communications experiments in Peru, 
in which the midpoint of the path will 
be nearly at the geomagnetic equator, 
where trans-horizon techniques have 
not previously been studied. The pro- 
gram will be part of the International 
Geophysical Year. 

► New Cruise Control Instruments— 
John Oster Manufacturing Co. is build- 
ing a set of cruise control instruments 
for USAF which will continuously show 
a jet aircraft pilot the optimum Mach 
number and altitude at which to fly 
in order to obtain maximum range. 
The instruments were developed by 
Massachusetts Institute of Technology 
under Air Force sponsorship. 



Miniature Raydist 

A lightweight, miniaturized version of 
airborne Raydist. a low-frequency con- 
tinuous-wave navigation system, has 
been developed by Hastings Instrument 
Co. System accuracy also has been im- 
proved, by a factor of three with "good 
signals,” and is less affected by thunder- 
storm conditions, according to Hastings. 

The new phasemeter (shown upper 
left in foto above), whose indications 
are used to determine aircraft position, 
weighs only 8 lb., less than >0% the 
weight of its predecessor, and it occupies 
only 25% as much space. Power con- 
sumption has been cut by 50%, while 
indicator shafts have 10 times more 
available torque, permitting them to be 
used for driving counters, pots, digi- 
talizers and other pick-offs. 

Hastings has also developed a small, 
lightweight automatic position plotter, 
specifically designed for airborne use. 
The new plotter is shown lower right in 
foto. 


NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Miniaturized connectors, called Micro- 
Ribbon, occupy approximately 3 the 
space and weigh approximately 1 as 
much as their predecessors, yet are more 



reliable, according to manufacturer. 
New connectors are available with 14, 
24, and 36 contacts. Catalog R2 gives 
application data. American Phenolic 
Corp., Chicago 50, 111. 

• Plug-in resistor network. Type 1299, 
epoxy-molded and hermetically sealed, 
can provide up to 8 individual resistors 
with total resistance of 6 megohms. In- 
dividual resistor tolerances can be held 
to 0.05%. and are rated for 4-watt dissi- 
pation. Operating temperature range is 
— 53C to 125C. Unit measures l in. 
dia. x 13 in. long, and has a standard 
9-pin miniature tube tvpc base. The 
Davcn Co.. 330 W. Mt. Pleasant Ave., 
Livingston, N. J. 

• Miniature magnetic circuit breaker. 
Type 410, rated for operation from 60 
to 1.000 cps.. is available with inverse 
time delay in ratings of 1 to 10 amps, 
120 v. Hermetically sealed unit weighs 
under 2 oz„ resists 50G shock, and 
0.06-in. vibration at 10 to 55 cps. in 
all directions. Unit maintains its trip 



level constant from — 40C to 100C, 
according to manufacturer. Airpax Prod- 
ucts Co., Middle River, Baltimore 20, 
Md. 
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AIR TRANSPORT 




Helicopter Line Sees Profitable Future 


Subsidy-laden New York Airways hopes to near 
break-even point by 1960 with new routes, aircraft. 


By Glenn Garrison 

New York-New York Airways, still 
subsidy laden and operating with stop- 
gap equipment, hopes to near the 
break-even point by 1960 and considers 
the potential of its helicopter franchise 
"the most valuable in the world.” 
Availability of suitable equipment by 


about 1960, along with the “gearing 
in” of the fixed-wing carriers’ share 
of the costs for connecting helicopter 
services, arc the major factors the air- 
line believes it needs to achieve finan- 
cial independence. 

The young airline, meanwhile, has 
moved from a standing start (when it 
began operations in October 1952) to 


1955 traffic totals of 23,967 passengers, 
1,-112.181 lbs. of mail, 1.963,120 lbs. 
of express and 473,785 lbs. of freight. 

This year promises to be an even 
better one in several respects, according 
to Glenn B. Eastburn. assistant to the 
president. 

Among them: 

• At least three 1 2-passenger Sikorsky 
S-58 helicopters will go into the 
scheduled airline’s inter-airport and 
suburban service, each with more than 
double the capacitv of the present 
S-55. 

• Interline agreements with all foreign- 
flag and major U. S. carriers serving the 
New York airports will begin to pay 
off during 1956. 

Heliport Problem 

Another possible aid. but one now 
bogged down in controversy, is service 
into midtowii Manhattan (AW Feb. 
27. p. 100). 

The big question of whether New 
York Airways can begin operating into 
Manhattan may be answered within 
the next few weeks. If the answer is 
yes (via the Port Authority ground- 
level temporary plan), the airline will 
flv S-55s equipped with pneumatic 
gear plus wheels into the site for a 
month or two. During this period it 
will carry only mail and get the opera- 
tional experience it feels it needs. 

Then it will begin carrying passengers 
from the midtown strip to the airports 
and. if a demand for "premium” com- 
muting appears, into the suburban 
communities. I.ong-rangc plans call 
for additional heliports convenient to 
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Wall Street and to uptown Manhattan. 

Along with the heliport issue, the 
airline has had other problems. 

Among them has been its struggle 
to win the support of the Post Office 
Department, an agency Eastburn says 
"that has not been particularly helpful.” 
The Post Office failed to support the 
airlines’ application for a certificate 
but, once it was awarded in 1952, the 
department provided the mail that 
brought in the only revenue cargo until 
January 1953. 

At that time. New York Airways 
became the world’s first scheduled heli- 
copter freight airline carrying cargo 
between New York International, 
LaGuardia. and Newark Airports north- 
ward to 11 communities, terminating 
at Bridgeport. Conn. 

From there. New York Airways went 
on to extend its routes into New Jersey, 
add night flights and become finally 
in (July 1953) the world’s first 
scheduled passenger helicopter airline. 
Personnel Growth 

From one S-55 at the beginning, the 
carrier slowly built its fleet to the 
present five, plus a three-place Bell 47-H 
it uses for charter work in return for 
providing maintenance for the owner. 
The original New York Airways staff 
of three pilots, five maintenance men 
and about seven others including Presi- 
dent Robert Cummings and Eastburn, 
has grown to about 100 people, and op- 
erating revenues for the first 1 1 months 
of 1955 totaled S1.598.6S9.80 (of 
which SI. 314.132.20 was Federal sub- 

Suitable equipment, of course, has 
been a major problem from the begin- 
ning and probably won’t be solved for 
several more years. If by about 1960. 
an appropriate rotorcraft— probably a 
multi-engined turbine powered 20- 
seater (AW May 23. p. 107)— is avail- 
able. New York Airways will be "ap- 
proaching” a subsidy-free operation. 
The S-58s will help matters greatly but 
they also are classified as stop-gap 
equipment. 

Official Indifference 

Another hurdle has been the "in- 
difference” of officials in some com- 
munities, according to Eastburn, former 
aviation promotion manager for the 
Los Angeles Chamber of Commerce 
and a leading force in bringing heli- 
copter service to that city. 

He feels that American communities 
generally lag behind their European 
counterparts in this respect and cites 
the municipally-sponsored heliport ter- 
minal in Brussels as an example. 

Opposition from some civic groups, 
who feared the noise and loss of 
valuable real estate, developed in some 
communities even before New York 


Airways began serving them. But once 
the service was established, the com- 
plaints generally became negligible. 

Eastburn says plans to build “air 
transportation centers” to link smaller 
cities served by helicopters to the 
world's airlines is now under discussion 
with the fixed-wing carriers. Thus 
the terminal buildings of these centers 
would include ticketing facilities for all 
airlines, with passengers buying through 
tickets and making their connections via 
helicopter. 


Washington— Civil Aeronautics Ad- 
ministration has abruptly withdrawn the 
air traffic control authority previously 
delegated to the U. S. Air Force to op- 
erate a Radar Approach Control Center 
(RAPCON) for both civil and military 
aircraft in the Langley, Va.. area. The 
rescinding order affects all landing and 
take-off operations at Patrick Henry 
Airport, Newport News, and Langley 
AFB, for which control was reverted to 
CAA’s Norfolk facilities. 

The CAA action was taken on Feb. 
28 and was precipitated by a near mid- 
air collision of two commercial air- 
liners over Patrick Henry Airport less 
than 24 hours earlier. It also repre- 
sented reaction to a series of complaints 
against the Air Force RAPCON opera- 
tion controlling civil air traffic. CAA 
had delegated authority to the Air 
Force in the Langley area on Feb. 1, 
after vigorous objection from the air 
transport industry. In the meantime, 
CAA also granted similar authority for 
RAPCON operations at Griffiss AFB, 
Rome, N. Y„ and Westovcr AFB, 
Mass. The Westovcr RAPCON began 
Feb. 10 and the Griffiss RAPCON 
went into operation, but without radar, 
on Feb. 15. 

The close-down of the Langley 
RAPCON was recommended by the 
Chief of the Norfolk CAA center and 
was fully implemented bv CAA head- 
quarters Washington. Both CAA and 
the Air Force have instituted a full- 
scale investigation of air traffic control 
activities at Langley. Special interest is 
being shown in the Feb. 27 near-miss 

The reported near mid-air collision 
happened at night and involved a Capi- 
tal Airlines DC-4 (Flight 463) and 
Piedmont Airlines DC-3 (Flight 34). 
Both flights were under Instrument 
Flight Rules (IFR). Eyewitness accounts 
report the two aircraft approached each 
other at right angles. The Capital 
DC-4 had been cleared for take-off and 
was approximately 2,000 feet off the 


Believing that the helicopter carrier’s 
short-haul “bite” of the total revenue 
from such services would be dispro- 
portionately small, Eastburn feels that 
the longer-haul airlines should pay the 
major share of the cost of such terminal 
facilities. New York Airways’ average 
lift distance is 15 miles. 

Working out further arrangements 
with the long-haul carriers is needed, 
Eastburn says, to equalize the propor- 
tionate cost of the helicopter connect- 
ing service to the total trip cost. 


runway when the Piedmont DC-3, with 
an approach clearance, was circling for 
a landing and passed directly over the 
DC-4. It was estimated the two planes 
passed each other with a vertical clear- 
ance of approximately 500 feet. 

It was reported that Capital’s flight 
had a last minute warning from the 
Patrick Henry tower that a second flight 
was in the immediate vicinity. The 
tower operator's report indicates con- 
tact was made with Piedmont's DC-3, 
which reported a RAPCON clearance. 
Not until later was the tower informed 
by Langley AFB RAPCON that a Pied- 
mont flight was coming in. 

The civil-military RAPCON situa- 
tion has been controversial since its 
inception. CAA has not had the neces- 
sary' funds to install and man its own 
equipment, so it had reluctantly ac- 
ceded to Air Force pressures for mili- 
tary' RAPCON operations for certain 
joint civil-military areas. CAA is knou'n 
to have warned the Air Force when con- 
trol authority was first delegated that 
on the first "snarl,” CAA would resume 
its basic statutory' authority for air 
traffic control. The Langley incident 
has already caused CAA to’ undertake 
a review of its disputed policy of dele- 
gating its responsibilities away. 

CAB Launches Vigorous 
Program on Near-Misses 

Washington— The Civil Aeronautics 
Board has launched a vigorous program 
for the collection of information on so- 
called "near-misses” or near-collisions 
in the air. 

To encourage voluntary pilot reports 
of near-miss incidents, CAB issued a 
Special Civil Air Regulation (SR-416) 
offering immunity from prosecution or 
disciplinary action for violations. 

The Board has distributed a new 
report form that may be submitted 
anonymously. CAB said the need for 
a data program was increased by the 
increasing frequency of near-collisions. 


USAF Traffic Control at Langley 
Withdrawn Following Near-Miss 
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Talks Set With British, Dutch: 


U.S. Seeks New Bilateral Agreements 


Washington— A United States avia- 
tion delegation is in London this week 
to resume discussions with the British 
government on new route authority for 
U.S. and British airlines. The talks 
will cover issues left unsettled when the 
British visited here last May for similar 
discussions. 

Long-delayed negotiations between 
the U. S. and the Netherlands will be 
held in Washington next month in an 
effort to establish an air transport agree- 
ment between the two countries. 

The U. S. delegation in London is 
headed by Livingston Sattertlnvaite. 
Special Assistant to the Deputy Under- 
secretary of State for Economic Affairs. 
Vice chairman is Civil Aeronautics 
Board member Chan Gurney, and the 
group includes Joseph H. Fitzgerald, 
director of the CAB's Bureau of Air 
Operations, and Edward A. Bolster, 
chief of the Aviation Division of the 
State Department. 

Negotiations with the British in 
Washington last year produced agree- 
ment on an exchange of transpolar 
routes from the West Coast to London 
and authorization of an American car- 
rier between New York and Nassau. 
The negotiations left unsolved a num- 
ber of controversial route problems. 
Two Major Problems 

Tire two major problems from the 
American point of view involve Trans 
World Airlines and Northwest Airlines. 
TWA Wants fifth freedom rights at Lon- 
don to implement a Frankfurt-Zurich 
route awarded by the CAB. The route 
links TWA's stub-end New York- 
London-Frankfurt route with the air- 
line’s main line route to the Middle 
East and India. If the British award 
fifth freedom rights for the new route, 
it will mean a new carrier on the route 
between London and Rome, Cairo and 

Northwest Airlines wants rights to 
operate between Tokyo and Hong Kong 
to replace the present trackage arrange- 
ment it has with Hong Kong Airways. 
The CAB has granted Northwest the 
route, but— like the TWA routc-it 
needs British approval. 

The British would like to strengthen 
their route across the U. S. with the 
addition of Chicago. The current U. S.- 
United Kingdom bilateral agreement 
permits a British carrier to fly from 
London to New York and San Fran- 
cisco. and on to points in the Pacific. 
Chicago is named as a British terminal, 
on Atlantic routes, but it can't be 
served on the London-New York-San 
Francisco route. 


The negotiations with the Dutch will 
be wider in scope than the British nego- 
tiations, since they will cover the estab- 
lishment of a bilateral air transport 
agreement between the two countries as 
well as agreement on routes. KLM 
Royal Dutch Airlines now serves New 
York from Europe and Miami on a 
route limited to the Caribbean. 

Discussions on a general air agree- 
ment will cover such policy matters as 
fifth freedom rights as well as specific 
route proposals. Complaints from both 
American carriers and foreign govern- 
ments have increased on the capacity 
provisions in air agreements which arc 
supposed to govern the extent of fifth 
freedom privileges, but which aren't 
always effective. 

KLM Stirs Ire 

KLM has stirred the ire of American 
carriers recently with publicity in this 
country on proposed expansion of serv- 
ice to such new points as Houston and 
Los Angeles. Tire Dutch would like to 
expand their services in this country, 
but they have only Amsterdam to trade 
for New York and anything else they 

Bilateral negotiations have come in 
for considerable criticism in the past 
year, much of it centered around the 
fifth freedom issue. Grumblings about 
the British shifted to open warfare 
against the Germans last spring when 
the proposed bilateral between the U. S. 
and Germany was made public. Ameri- 
can carriers said the U.S. gave awav 

fifth freedom rights beyond New York 
to Latin America. 

Tire issue was also a key factor in the 
long-term negotiations with India, 
which resulted in a very' restrictive agree- 
ment based on the desire of the In- 
dians to protect their airline from the 
competition of Pan American World 
Airways and TWA carrying fifth free- 
dom traffic from India to other points 
cn the way to and from the U.S. 

Criticism of the conduct of U. S. in- 
ternational air policy was voiced last 
month by Air Transport Assn. Vice 
President Willis Player in a speech be- 
fore the Denver Chamber of Commerce. 
He said the conduct of policy "seems, 
to many close observers, to verge on 
bankruptcy. It should be possible to 
re-establish a psychology in which we 
arc as eager to ask for rights as to grant 

A U. S. team returned late last month 
from Colombia after several weeks of 
negotiation with that country in an 
intensive effort to get better operat- 


ing rights for American flag carriers. 

A general investigation by the Senate 
Interstate and Foreign Commerce Com- 
mittee of the manner in which the 
U.S. negotiates bilateral air agreements 
is scheduled to resume Mar. 22. The 
investigation was started last year when 
American carriers raised violent objec- 
tions to the German bilateral. 

Lufthansa, the German airline, plans 
to expand its service to Brazil and Ar- 
gentina in August, but the flights will 
operate via Lisbon and Dakar— not over 
the controversial New York routing ob- 
jected to by U. S. carriers. 

Navy Has 70 Planes 
For Civil Sale, Lease 

Washington— A fleet of 70 twin-en- 
gine military transports owned by the 
Navy will he offered shortly for lease 
or sale to commercial air operators. 
Twentv-three C-47’s (DC-3s) will be 
available on a lease basis only and ap- 
proximately 47 C-46's are to be sold. 

The Navy hopes to have the Civil 
Aeronautics Board handle civil alloca- 
tion of the aircraft. CAB has been 
informally approached by Navy to work 
out a program for advertising and screen- 
ing bids and making the awards. It will 
be similar to joint CAB/Navv program 
for leasing military cargo transports, 
which to date has fed two Douglas 
DC-6A’s and two DC-4’s into the com- 
mercial cargo airlift. However, the re- 
strictions imposed by the Air Coordinat- 
ing Committee on cargo aircraft leasing 
will not apply to the two-engine planes, 
which can be used in passenger, cargo 

or combination services. 

The 27 DC-Vs the Navy is putting 
up for commercial lease are all high- 
time planes and have already reached 
the bottom of the reserve list. "If the 
civil operators want them," a Navy 
spokesman said “we’re only too glad to 
keep them flying and thereby increas- 
ing the immediately available reserve 
airlift.” 

The C-46's present a different situa- 
tion, however. They have been de- 
clared surplus and are now in open stor- 
age at Litchfield Park. Ariz. If there is 
no requirement for the planes in the 
Mutual Defense Assistance Program, 
the Navy hopes the planes can be sold. 
Draw-back to the retired C-46 is that 
extensive modifications are required to 
meet civil standards. Moreover, the 
Air Force saturated the C-46 market in 
the past year with the sale of nearly 
100 aircraft, mostly to the non-sched- 
uled airlines and all-cargo operators. 
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LATEST CAPITAL VISCOUNT has new Rolls-Royce 1.600 lip. Model 510 RDa.6 turbojirop engines, cruises at 325 mpli. 


Airport Aid Investigation Urged 


Washington— The dispute over which 
airport the airlines will use to serve 
Detroit has resulted in a proposal for 
Congressional investigation of the Fed- 
eral airport aid program. 

Michigan Congressman George 
Meadcr (R.) has asked a subcommittee 
of the House Government Operations 
Committee to look into the Federal aid 
program because of alleged waste of 
public money in the development of 
Dctroit-Wayne Major Airport. 

Rep. Meader and a group of airline 
representatives also have met with Com- 
merce Department officials in an effort 
to get a review of the decision to allo- 
cate S975.614 to Wayne Major in the 
Federal aid program. 

Most of the airlines serving Detroit 
are determined not to switch operations 
from Willow Run Airport to Wayne 
Major, as the Air Coordinating Com- 
mittee report last year suggested. 

Tire airlines have been using Willow 
Run since 1946 when operations out- 
grew Detroit City Airport. The Willow 
Run military installation was transferred 
to the University of Michigan for use 
as a research center with provision that 
it be maintained as a public airport. 

The airlines formed an operating 
company, the Airlines National Ter- 
minal Sendee Co., to run the commer- 
cial airport. ANTSCO was in the red 
for several years, but now it is making 
money and paying off the deficit. The 
airlines are about to launch a SI million 
program to modernize the Willow Run 
terminal. 

Last year, the airlines met with De- 
troit officials to discuss a move to 
Wayne Major, which is closer to De- 


troit than Willow Run. It is estimated 
that it would cost about S30 million to 
equip Wayne Major to handle commer- 
cial operations. During the same time, 
an ACC group reviewed the situation. 

The ACC report recommended that 
Air Force. Navy and Air National Guard 
operations be concentrated at Willow 
Run and that commercial operations be 
shifted to Wayne Major. 

Six airlines serving Detroit decided to 
fight the move. American decided to 
move. Carriers that want to stay at 
Willow Run arc United Air Lines, 
Eastern Air Lines. Trans World Air- 
lines. Delta Air Lines, Capital Airlines 
and Northwest Airlines. 

The airlines argue that a saving of 
10 to 15 minutes in travel time to the 
airport doesn't justify the expenditure 
of S30 million to develop Wayne 
Major. They say that the money should 
be spent on a proposed airport north- 
east of Detroit if it is to be spent at all 
—not on an airport just a few miles 
from Willow Run. 

The carriers also point to the air- 
space problems involved in operating 
two major airports as close together as 
Willow Run and Wayne Major as a 
factor which should discourage use of 
the new field. 

The six airlines say they will use 
every legal resource to block the pro- 
posed move. The military may have to 
use its emergency powers to force the 
airlines out of Willow Run if the gov- 
ernment decides to force the issue. 

American has announced that it will 
go ahead with negotiations for the 
transfer with a target date of Oct. 1, 
1957. 


Capital Checks Gear 
Switches on Viscounts 

Washington— Capital Airlines has 
made a satisfactory emergency inspec- 
tion of the landing gear switches on its 
fleet of 10 Vickers Viscount transports. 

Civil Aeronautics Administration 
asked Capital to make a voluntary in- 
spection following the Viscount landing 
accident at Chicago's Midway Airport 
late in February'. Initial reports indi- 
cated the Viscount gear collapsed on 
landing. None of the 37 passengers and 
crew of four was injured but the aircraft 
suffered damage in a 1,500-ft. skid. 

A preliminary check by CAA 
centered on the landing gear switches, 
of which there are four, when one was 
found to stick and another showed signs 
of corrosion. A full accident investiga- 
tion is being made by the Civil Aero- 
nautics Board. 

CAB investigators hope to determine 
whether the Viscount made a “hard” 
landing which caused the landing gear 
to collapse, or whether a gear failed. 

The accident did not affect Viscount 
schedules, since Capital took delivery 
the same week on what would have 
been its eleventh plane. It does mean 
that Capital is short a spare plane to 
help maintain Viscount services. 

Capital is not certain whether the 
damaged Viscount can be repaired. 
Vickers is considering the possibilities 
of salvage. 

A pick-up in the delivery rate by 
Vickers on Capital's order for a fleet of 
60 Viscounts has been delayed recently. 
Deliveries to date have averaged about 
one a month and Capital had expected 
this to accelerate to one a week in 1956. 
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United Had Record Year in ’55; 
Prepared to Meet Jet Age Needs 


United Air Lines carried more pas- 
sengers and made more money last year 
than ever before. ‘Hie company reports 
its financial position is stronger than it 
was in 1954 and it is ready to meet the 
needs of the jet age. 

Substantial gains in traffic, revenue 
and profits in 1955 arc shown in 
United's annual report to its stockhold- 
ers. The airline said it is accelerating 
its overall program of preparation for 
introduction of the jet age in 1959, 
when the DC-Ss ordered last year arc 
scheduled to go into service. 

The report shows that at the end of 
1955, United’s financial position was 
stronger than it was the previous year. 
The airlines' cash and working capital 
position was maintained in the face of 
debt reduction and down payments on 
jets which together totaled over $20 
million. 

Last December, United arranged for 
$150 million in new money to be avail- 
able during the next five years— $120 
million in long term debentures and 
$30 million in bank credits. Debt out- 
standing at the end of 1955 was 
$38,554,000. 

Revenues Up 17% 

United's revenues increased 17% to 
$235,578,000 last year. First class pas- 
senger revenues rose 13% to SI 52.9 
million, and coach revenues gained 35% 
to S58.4 million last year. 

Expenses outgained revenues slightly 
in 1955. showing an 18%. increase. 
United blames this on the costs of in- 
creasing capacity 16% in terms of avail- 
able ton-miles and increased main- 
tenance costs on equipment which was 
new in 1954. 

Tire carrier's total depreciation ex- 
pense was down from S23.998.000 in 
1954 to S21.004.000 last year as more 
airplanes became fully depreciated. At 
the aid of the year. "United had fully 
depreciated 38 DC-6s, 19 DC-4s and 
15 DC-3s. 

Net earnings for the year were 511,- 
244.577. compared with 59,617.694 for 
1954. United's profit margin of 4.8 
cents in net earnings per dollar of 
revenue was the same as the 1954 level. 
Traffic Matches Revenues 

Traffic increases matched gains in 
revenues. Passenger-miles were up 
20%. freight ton-miles 18%. mail ton- 
miles 11% and express ton-miles 22%. 
The passenger load factor moved from 
66.4 in 1954 to 67.7 last year. 

The major traffic expansion was in 
coach services. Coach passenger-miles 
increased 34% while first class traffic 


vent up 14%. Coach represented 
33% of United’s total passenger-miles 
last vcar, compared with 29% in 1954 
and 21% in 1953. 

United will receive 18 new Douglas 
transports this year and 27 in 1957. 
These deliveries will increase available 
scat-miles 19% this year and 14% 

Commenting on an apparent shift in 
the philosophy of the Civil Aeronautics 
Board on airline competition. United 
said that competition has been per- 
mitted to go far beyond the maximum 
heretofore held to be economic. The 
report questioned whether the new 
competition can be economically sus- 

Question on Irregulars 

In the report, the company observed 
that the industry is growing and will 
continue to grow at a rapid pace, but 
United feels the growth is needed by 
existing carriers to offset rising costs 
and maintain low fares. "Airline devel- 
opment cannot be accomplished if traf- 
fic is spread too thin,” says United. 

United also questioned the recent 
Dirge Irregular Decision reached by the 
CAB late last year. The airline feels 
that the authority granted in the deci- 
sion “posed an important question as 
to the worth of franchises earned by 
those who, over the years, had pio- 
neered the industry and, in good times 
and bad, had built it to its present 
stature.” 

Along with its turbojet purchase. 
United said it has studied the turbo- 
prop field thoroughly and still isn't con- 
vinced there is a proven engine ade- 
quate to power the type of plane which 
would meet its specifications. 
Patterson's Predictions 

The report said United recognizes 
that medium-range turboprop aircraft 
will be needed to supplement the long- 
range turbojets. 

Estimating future growth of the in- 
dustry. United forecast 29 billion pas- 
senger-miles in 1960 and 36 billion by 
1965, compared with about 20 billion 
last year. 

In a speech before the Transporta- 
tion Association of America in Chicago 
last month, United's President W. A. 
Patterson predicted similar growth for 
the industry while forecasting a 27% 
decline in "surface passenger-miles bv 
1965. 

Patterson pointed to the jet as a key 
factor in figuring future industry 
growth. He told the group that the jet 
transport will have a longer life in the 


air transportation picture because it 
marks a slowdown in the obsolescence 
cycle that has shortened the life terms 
of past aircraft tapes. 

The UAL president predicted that 
the turbojet transport will be a 15 to 20 
year airplane. Patterson reasons that 
speed has been the main factor in 
making piston engine aircraft obsolete, 
and the jets have reached the limit of 
the subsonic speed range. He said lie 
did not think anybody in the industry is 
going to worry "about penetrating the 
sound barrier commercially. 

In relation to the coming jet age, 
Patterson said that the days when 
municipalities could be persuaded that 
thev need a new airport are gone. He 
pointed to the defeat of three airport 
bond issues in Los Angeles as evidence 
and said: "We sec the handwriting on 
the wall. We recognize it and we know 
that we have to build airplanes to fit the 
airport rather than the communities 
building airports to fit the airplane.” 

CAA Sets Standards 
For Arresting Devices 

Washington— Civil Aeronautics Ad- 
ministration has approved standards for 
installation of military aircraft arresting 
devices on civil airports. The approval 
covers the two types now used by the 
militarv services— arresting barrier and 
the tail-hook cable. 

The Air Force uses an arresting bar- 
rier which consists of nylon webbing 
raised to about 39 inches above the 
runway. The aircraft strikes the barrier, 
actuating a cable which catches the 
landing gear and slows the plane down. 

The Navv uses a cable held six inches 
off the pavi'ng, across the landing path. 
A hook in the tail of the plane engages 
the cable. The cable is attached at each 
end to lengths of anchor chain or to 
drums affected by brakes. 

CAA says that to date three such de- 
vices have been installed at civil air- 
ports for military' use. Installations har e 
been proposed at some 25 additional 

The new CAA policy governing ad- 
ditional installations requires: 

• Military arresting devices are not to 
produce any obstacle to civil operations. 

• Thev must be installed in the over- 
run area when there is sufficient length 
at the end of runways. 

• Barriers installed within the limits of 
the runway must have all in-place 
equipment below grade except the web- 
bing and arresting cables, which lie 
flat on the runway surface. 

• Barriers will have to be retracted at all 
times, except when military aircraft arc 
making landings on the runway. 

Two "saves” of military planes have 
been recorded at civil airports by the 
few devices installed so far, CAA said. 
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Los Angeles to Enlarge Airport 
System to Meet Expected Growth 


Los Angeles— In the face of an esti- 
mate that annual air passenger traffic 
at Los Angeles International Airport 
will increase by about 10 million per- 
sons by 1970, details were drawn up 
last week for a proposed new airport 
terminal and runway system for this 

Under projected plans to cope with 
present and future airport capacity 
needs of Los Angeles and vicinity, a 
proposed S 59,700,000 bond issue will 
be submitted for voter approval here 

The bond issue, if passed, will be 
spent for improvement and expansion 
of International Airport and San Fer- 
nando Valley Airport as a second facilitv 
for the Los" Angeles metropolitan area 
and for acquisition and development of 

Under the improvement and expan- 

8,400 ft. long would be constructed at 
International Airport (one mile north 
and parallel to the present runway sys- 
tem). Planes would land on the present 
runway and take off on the new run- 
way. increasing the airport’s capacity 
from the present 44 to 50 takeoffs and 
landings per hour to 120 per hour, or 
one landing per minute and one takeoff 
per minute. 

Both runway systems could be length- 
ened when necessary. 

Between the two runways, a new 
terminal complex would be constructed 
in a rectangular pattern. This would 
include passenger terminal buildings to 
be leased to airlines, concession build- 
ings, aircraft parking aprons, approach 


and access road systems, public auto 
parking areas, maintenance and storage 
areas and custom and immigration 

Decentralized buildings and multi- 
level operations arc the basis for the 
terminal design. 

Decentralization permits each airline 
to operate as an independent unit and 
allows for orderly expansions for future 

The field level would be used by de- 
planing passengers, the second level 
would be used by enplaning passengers, 
and, at this level, an enclosed concourse 
would extend around three sides of the 
terminal. 

On each level, there is provision for 
195,000 sq. ft. of space for airline use, 
and the area has been divided into 14 
separate units, seven on each side of 
the rectangular terminal layout. Space 
cn each level is expandable to 3 1 1 ,000 
sq. ft. 

A third level at each end and in the 
center of the rectangular pattern spans 
the interior of the terminal area. The 
end units will be devoted to shops and 
stores, while the central unit would pro- 
vide occupancy for telephone and tele- 
graph services, a newsreel theatre, 
nursery and playroom, dispensary, police 
quarters, etc. 

A fourth level above the end units 
will house main restaurants and cock- 
tail lounges. 

Escalators, elevators and stairways 
arc located to provide convenient access 
to all levels. 

The terminal aircraft (larking ramps 
are designed to accommodate 66 gate 


positions. There will be six covered 
passenger concourses— three on each side 
of the terminal— leading to the gate 
positions. Expansion capability exists 
for two additional concourses accom- 
modating 1 7 more gate positions. Heli- 
copters will use the outside gate posi- 
tions and present no interference with 
taxi lanes of fixed wing planes. 

On the field and second level of the 
terminal, there is space for 2,856 cars. 
Parking lots outside the terminal com- 
plex will handle another 5,891 cars. A 
shuttle service is planned from the outer 
lot to the terminal. 

The existing passenger terminal area 
will be converted to an air freight, ex- 
press and mail terminal to meet the 
needs for expansion in those activities. 

Plans for improvement and expansion 
of the San Fernando airport include 
clearing of approach and periphery 
zones, extending the runways from 
6.000 to 8.000 ft., and construction of 
a 3,000-ft. lightplanc landing strip. 

Taxiwavs would be widened from 50 
ft. to 75 ft. to permit passing of small 
aircraft traveling in same or opposite 
direction. 

High-speed turnoffs are proposed at 
two locations to clear the runways more 

Dirt bunkers. 1 5 ft. high, landscaped 
and planted, would create a sound 
buffer for the area. 

The plan also provides for acquisition 
of land at San Fernando Valley Airport 
to afford necessary acreage for a heli- 
port. increased private and business air- 
craft hangars and tie-down areas. 

The program also provides for a Sys- 
tem of heliports linking sections of Los 
Angeles to the airports by helicopter 
service. Downtown and East Los An- 
geles. Hollywood, the harbor and two 
or three points in the San Fernando 
Valley would become heliport stations. 
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Board Divides on Allegheny’s 
Request for One-Stop Service 


Washington-Allegheny Airlines has 
won authority for skip-stop operations 
on the Huntington-Pittsburgh-Buffalo 
routes in a split decision which pro- 
duced a variety of opinions from the 
four members of the Civil Aeronautics 
Board. 

The Board agreed to allow Allegheny 
to conduct skip-stop operations between 
Buffalo and Pittsburgh and Hunting- 
ton. W. Va., and Pittsburgh as long as 
intermediate points have at least two 
round trips a day. Flights between Buf- 
falo and Pittsburgh must make two in- 
termediate stops instead of the single 
stop requested by the carrier. 

The four man board divided two-two 
on the issue of allowing Allegheny to 
operate a one-stop service between 
Pittsburgh and Buffalo, and the request 
was turned down for lack of a majority. 
Capital Airlines opposed the one stop 

Chairman Ross Rizley and member 
Chan Gurney voted in favor of con- 
fining Allegheny to two stops between 
the terminal points in place of the three 
stops formerly required. In their state- 
ment, Rizley and Gurney said that Al- 
legheny is supposed to offer service 
primarily to the cities between Pitts- 
burgh and Buffalo rather than service 
between the two terminals. They feel 
that the two-stop authority will benefit 
the airline without changing the local 
service character of its operation. 

Rizley and Gurney said they are 
aware of the subsidy requirements of 
Allegheny and the other local airlines, 
but they also said they are convinced 
that "subsidy will be reduced only 
when these carriers effectively sell their 
transportation to the people traveling 
to and from the smaller communities. 
Subsidy certainly will not be reduced 
by their attempt to compete with the 
trunkline carriers in the terminal-to- 
tcrminal market.” 

Vice Chairman Joseph P. Adams 
predicted that the implications of the 
CAB stalemate will have a detrimental 
effect on the development of local air 
service and will perpetuate the depend- 
ence of the local airlines on Federal 
subsidy. He observes that Rizley and 
Gumey apparently feel that two stops 
are necessary to protect Capital from 
any diversion and fear that a one stop 
authorization would allow Allegheny to 
compete effectively with Capital. 

"I believe,” he said, “that these fears 
are completely unfounded in view of the 
facts here, and that until the philosophy 
which these fears represent is aban- 
doned, there is no hope for this Board 
or the local service carrier industry ever 


to reduce the Federal subsidy burden 
of at least S22 million annually which 
their operations have required for the 
past three years.” 

Adams said the CAB doesn’t have a 
sound basis for denying Allegheny's re- 
quest. He feels that any concern for 
Capital’s welfare is more than offset by 
the opportunity to take a forward step 
in reducing Allegheny’s operating costs 
and, therefore, its subsidy. 

CAB member Harmar D. Denny also 
favors granting of one stop authority, 
and he expressed approval of recent 
Board actions to relax the stop require- 
ments of local airlines. He said that the 
two-stop restrictions on Allegheny is 
“typical of a restriction that is both’ un- 
necessary and economically unsound.” 

Denny observed that the CAB has 
strengthened the trunk carriers eco- 

route cases. He expressed the hope 
that the action has created "an eco- 
nomic climate which will lead our trunk- 
line carriers to voluntarily transfer their 
smaller and medium size cities on their 
routes to our local sendee carriers.” 


CAB Orders 


(Feb. 16-22) 

GRANTED: 

Flying Tiger Line an exemption to per- 
form eight charter flights in March and 
eight in April, pursuant to a contract with 
the Intergovernmental Committee for Euro- 
pean Migration, to New York from London, 
Paris. Brussels. Bremen. Hamburg, Munich. 
Linz, Rome and Athens. Applications for 
exemptions during the remainder of 1956 
are denied without prejudice to filing of 
applications for ICEM flights for periods of 
two months or less. 

North Central Airlines and Central Air- 
lines leave to intervene in the Ft. Dodge- 
Peoria service case. Decision on petitions 
for deferral of decision and consolidation 
with the Seven States area investigation is 

APPROVED: 


NIontros^Trans 
Hughes Tool Co. 


bang Delta Air Lines, 

Los Angeles Airways' flight pattern revi- 
sion adding Alhambra, Glendale and Van 


Interlocking relationships b< 


arrangement between the tsvo corporations 
involving five DC-4 aircraft owned by the 
North Carolina corporation. Approval in- 


the period Feb. 3 to Apr. 30. 1956; 100.3S 
cents per mile for the period May 1. to 
Oct. 51, 1956, and the like six month 
period in each succeeding year; 153.07 cents 
per mile for the period Nov. 1. 1956 to 
Apr. 30, 1957 and the like period in each 
succeeding year. 

Los Angeles Airways temporary mail rate 
set at S2.12 per mile for the period starting 

Feb. 5. 1956. 

Mohawk Airlines to show cause why the 
Board should not set a temporary mail 
rate of 23.15 cents a mile for the period 
July 1. 1955 ^to June 30,^1956 and 17.04 


Delta Air 
received in e 
record in the 


Lines’ 


supplemental exhibits 
nd made a part of the 
1 Delta-C&S mail rate 


Contracts between Trans World Air' 
Pan American World Airways and 3 
Caribbean Airways, and the Air Force a 
to a list of previously approved agreem 
DISMISSED: 

Suspension and investigation of fare: 
tween Anchorage. Fairbanks and Ko 
Alaska, and Seattle, filed by the Avi: 
Corp. of Seattle, since the fares have 
cancelled. 


Shortlines 


► Braniff Airways has started a new 10 
story administration building in Ex- 
change Park, a Dallas commercial de- 
velopment near Love Field. The build- 
ing, scheduled for completion in April 
of next year, is the second major con- 
struction project for Braniff at Love 
Field; a new maintenance and opera- 
tions base also is under construction. 

► Jordan plans to build a new airport 
at Jericho to handle traffic during bad 
weather at the Jerusalem and Amman 

► Pan American World Airways will 
start Stratoeruiser service on Alaskan 
routes in July with a daily service be- 
tween Seattle and southeast Alaska, and 
the service will be expanded during the 
summer with Boeings shifted from 
Pacific routes. The Latin American 
Division will get the DC-6Bs now used 
on Alaskan routes. 
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COCKPIT 

VIEWPOINT 


By Capt. R. C. Robson 


Tomorrow’s Communications 

At the moment, there appears to be a need to set forth the operational 
requirements for our future communications system. The laboratories and 
engineers who arc tinkering with ways and means need this information 
before they can begin to build the black boxes. 

Because of previous columns on the subject of communications, this 
writer has been contacted by several manufacturers and asked to amplify 
these requirements. It is certainly impossible for any one person to set 
forth all the needs in detail but here, for what they arc worth, are some 
additional thoughts on the matter. 

Compatibility between the air-ground and point-to-point links is impor- 
tant. That is, frequencies, techniques and displays serving aircraft also 
should be suitable for connecting various traffic control points such as 
Center, Approach Control, Tower and Ground Control. We must join 
this “fearsome foursome” so that the entire process is one bundle of wax. 
Airspace Utilization 

Individual Centers must be closely connected, too. As things stand now, 
the New York Center, for example, may be bulging with excess aircraft 
while adjacent centers (Boston, Pittsburgh and Washington) have room to 
spare. At present, this spare room cannot be readily occupied by New 
York’s tenants because of communications difficulties. Our need is to link 
these areas so that all airspace can be utilized as one vast, expandable room 
that can take care of the surges. 

There are, in general, two types of information which must pass over the 
air-to-ground link, One is pure traffic data; the other we can simply call 
“other.” It includes weather, runway and airport condition, status of 
approach aids and various matters of interest to pilots. 

Cockpit Display 

Most of this information travels to the airplane. Therefore, a cockpit 
display must be capable of portraying a vast range of data, preferably in casv- 
to-read, “plain” English or in picture form. 

The pilot, on the other hand, does not normally need a large vocabulary 
for replies— especially if messages from the ground arc phrased so that simple 
answers are possible. Pilot needs might be served by a signal system which 
would allow him to “accept”, "reject”, "request" or “delay" a traffic clear- 
ance, or “request" this “other” data. In fact we can go further and state 
that any system which requires a pilot to compose, set up and transmit an 
elaborate answer or message will fail because of the time involved. Even at 
present aircraft speeds, the pilot could not do much more than select and 
press the appropriate button for a “pre-set" reply. 

'Button-Pusher' Breed 

This business of time is also important on the ground. The mechanics 
of transmitting a message must not require so much of the controller’s time 
that he cannot keep his mind on the traffic. He must be able to "think" 
on a machine. 

Needless to add, any system must be self-checking, or fail-safe. If we arc 
to develop into a breed of "button pushers,” something will have to take 
care of the errant index finger! 

Identification of aircraft is another knotty problem. A pilot cannot be 
expected to “dial in” a special code for each passing control zone. We 
don’t care if the electronic machinery remembers us as binary digits or code 
symbols, but we do insist that messages come addressed in terms that we 
normally use. 
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EMPLOYMENT OPPORTUNITIES 



o 


AC SPARK PLUG • THE ELECTRONICS DIVISION 

GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WISCONSIN FLINT 2, MICHIGAN 



ur\ /hr (LA J'JW KZ TULLRHOMR. TENNESSEE 
A subsidiary of Sverdrup & Parcel Inc , St. Louis, Missouri 
ARNOLD ENGINEERING DEVELOPMENT CENTER 


NEW DIMENSIONS fo 


ION TESTING 


Realistic simulation of flight trajectories for 
supersonic ramjet engines is now possible 
with a "VARIABLE SUPERSONIC' NOZZLE" 
developed by several engineers of ARO, INC., 
operating contractor for the U.S. Air Force’s 

Arnolds Engineering development 

CENTER) . . topical of contributions to aero- 
nautical progress by engineers staffing the ad- 
vanced research and development facilities of 
this $250 million wind tunnel center. 

Current vacancies: TURBOJET and RAMJET 
PERFORMANCE ANALYSTS . . . EXPERI- 
MENTAL RESEARCH THERMODYNAMICISTS 
. . . SENIOR TEST PROGRAMMERS . . . 
SUPERSONIC AERODYNAMICISTS. 

unite-- Lee C. Kelley 
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Work where 

making engineering history 
is a habit... 


and creative thinking 

is the way of doing it 


positions now open 
at all levels 

Aerodynamic Design and Analysis 
Mechanical Development and Design 
Controls and Accessories 
Product Evaluation 
Test Facilities Design 
Manufacturing Engineers 
Preliminary Design 


Please Write To: 

MR. MARK PETERS 
Technical Recruiting, Bldg. WO 
Aircraft Gas Turbine Division , 


When General Electric developed America’s first jet engine, it was only 
the beginning of a long line of engineering “firsts” (and “mosts”) destined 
to come from the department now known as the Aircraft Gas Turbine 
Division. 

From that start came eventually the nation’s most-produced jet engine, 
the J47, the powerplant backbone of the Air Force today, as well as the 
J73, J79 and other notable GE models. Advanced concepts in rocket 
engines are also developed and built in this GE department. Work on 
atomic aircraft engine applications is in progress. 

The moving force behind these accomplishments has been the creative 
thinking of engineers who work in a stimulating atmosphere of freedom 
. . . who are ready to take on new responsibilities as they arise . . . who know 
the jet engine field from every aspect because they’ve worked on every 
aspect . . . and who have confidence in what the future holds for them at GE. 
There is room— and opportunity -for more men like them to take the jet 
field into more advanced stages and to advance their own careers as they 
do so. As much as opportunity, these openings also offer the outstanding 
advantages of association with GE— in terms of employee benefits, 
educational opportunities, stability and exceptional working conditions. 
If this is the kind of environment, the kind of opportunity that interests 
you, why not learn more about these openings? 

GENERAL® ELECTRIC 

CINCINNATI 15, OHIO 


AVIATION WEEK, 


5, 1956 



EMPLOYMENT OPPORTUNITIES 



to the Engineer who seeks 
a wide variety of assignments 


r > 

f \ 

An unparalleled variety of assignments await you at 


Lockheed's Engineering Flight Test Division. 


Lockheed diversification is the reason. This year alone 

To non-aircraft 

flight tests must be conducted on new turbo-compound and 

engineers: 

prop-jet transports, extremely high-speed fighters. 


new types of jet trainers, patrol bombers, radar search planes 


and aerological aircraft. In development are jet 


transports and nuclear applications to aircraft and a 

Lockheed. It's your engi- 

large number of completely classified aircraft. 

neering training and 

You not only work on many types of aircraft in Lockheed 

experience that count. 

Flight Test, your work within each plane varies widely. 

Lockheed trains you for 

Each flight test presents new problems, frequently requires 

aircraft engineering— 

new approaches. 

at full pay. 

Because of this, personal initiative is welcomed and 


rewarded at Lockheed. 


> ^ 

^ J 



California Division 

Lockheed 

Lockheed Aircraft Corporation 
Burbank, California 




EMPLOYMENT OPPORTUNITIES 


AVIONICS 

OPPORTUNITIES 

In Sunny, Tropical 
San Diego, California 


SYSTEMS ENGINEERS ' 

SYSTEMS ANALYSTS 
(engineering and mathematics) 

CIRCUITRY DESIGN ENGINEERS 

SERVO DESIGN ENGINEERS 

COMPONENT PACKAGING ENGINEERS 
(mechanical and electrical) 

ETCHED CIRCUIT DRAFTSMEN 

MICROWAVE TECHNICIANS ^ 

FOR NEW 

AIRBORNE 

NAVIGATIONAL 

SYSTEMS 

MISSILE 
GUIDANCE 
^ SYSTEMS 

HELICOPTER 

INSTRUMENTATION 

AIRCRAFT 

CONTROL 

SYSTEMS 

Work on these challenging projects at RYAN 
Live in beautiful San Diego— a year-round playground 
WRITE TO JAMES KERNS. ENGINEERING DIVISION 

N AERONAUTICAL COMPANY 

' T i i i; \7 ' V." " ’ ~ 

engineer • ae or me 



AIRCRAFT NUCLEAR PROPULSION 


GENERAL ELECTRIC 


Major Oil Company Co-Pilot executive flying 


Guided missile 
research activities at 
The Ramo-Wooldridge Corporation 
offer outstanding professional 
opportunities for 

WEIGHT 

ENGINEERS 


in diverse ond responsible 



2-0171. Telephone inquiries or 


The 

Ramo-Wooldridge 

Corporation 
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There’s a future in 

CONTROLS BY HONEYWELL 

This is the age of automatic control. And automatic control is Honeywell's business. A pioneer 
and leader in the aircraft control field, Minneapolis-Honcywell has produced more autopilots than any 
other company. Honeywell manufactures other systems and products so highly diversified that you are 
promised exciting opportunities for creative achievements and personal advancement. Constantly expand- 
ing research and development of new concepts promise you unlimited possibilities for growth. 

Consider these selective openings: 

RESEARCH AND DEVELOPMENT: 

Graduate engineers are needed in these related fields and product lines: 

Autopilots Gyros Electronics Applied Mechanics 

Hydraulics Nuclear Controls Instrumentation Thermodynamics 

Aircraft Dynamics Servomechanisms Inertial Guidance Systems Engineering 

Digital Computers Jet Engine Controls 

PRODUCTION ENGINEERS 

Openings for engineers with 5 years experience, including process planning on new products. Thorough 
knowledge of tooling, estimating, metals fabrication, manufacturing and assembly operations. Experience 
must have been on products such as precision mechanical, electrical or hydraulic equipment, electro- 
mechanical controls, electric motors, instruments, or gyros. 

And consider these advantages: 

Ideal suburban Ihingia friendly, uncrowdcd Minneapolis, Please send resume of your 

insurance a^d^p^sio^^wsH^i^ra^mitio^al^wanct^ J • A - Hill - Engineering Placement Manager 


eland family m 


espaid. 


sapolis - Honeywell Regulator Company 
2753 4th Ave. South, Minneapolis 8, Minn. 



STRESS AMUSES 
All) STRUCTURES HEIRS 

Growing engineering research 
and development organization 
needs men with one to five 
years experience preferably in 
thermal and stress analysis, air- 
craft or missile structural work. 

Aerophysics Development Corporation 

Box 949 Santo Monica, California 
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MAJOR 

EXPANSION • ""I^MNiRAL ELECTRIC'S 



GENERAL $$ ELECTRIC 


f A 

True 

engineering 
creativeness 
brings you 
up to M 5,000 
in this position 



l j 


EMPLOYMENT OPPORTUNITIES 


ENGINEERS 

PERMANENT 

CREATIVE OPPORTUNITIES 
FOR 

ELECTRICAL 

AND 

MECHANICAL 

ENGINEERS 

AT 

Hendix 


iSli 

S&sSFSfs 


TECHNICAL EMPLOYMENT DEPARTMENT 
BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 



£xce(£e*tt frn S*tqi*teen& 









MISSILE SYSTEMS DIVISION— BEDFORD, MASS. 


EMPLOYMENT OPPORTUNITIES 
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MM 

Executives and Engineers 



«“£»' Consultants 


► 


Outstanding 
Opportunities for 


| ENGINEERS 


For Design, Development, 
and Testing of IET ENGINE 
JET ENGINE 

Fuel Controls & Accessories 
After Burner Exhaust 
Nozzle Controls & Actuators 

AIRFRAME 

Actuators & Screwjacks 
Servomechanisms 
Hydraulic Valves & Controls 
Fuel System Accessories 
Pneumatic Valves & Controls 


EX-CELL-0 CORP. 

1200 OAKMAN BlVD. 

DETROIT 32, MICHIGAN 


ENGINEERS 
OPPORTUNITIES FOR PERMANENT 
EMPLOYMENT IN IOWA 

FOR 

JUNIOR - SENIOR ENGINEERS 
IN ELECTRONIC. MECHANICAL 
AND INSTRUMENT ENGINEERING 


PIONEER-CENTRAL DIVISION OF 
BENDIX AVIATION CORPORATION 




EMPLOYMENT OPPORTUNITIES 


SPECIAL SERVICES 

TO THE 

AVIATION INDUSTRY 


Remmert- 

Werner 

Inc. of Inc. of 

ST. LOUIS TOLEDO 

Lambert Field Express Airport 

’dcT 

LODESTAR TWIN BEECH 


AIRCRAFT UPHOLSTERING 

A Complete Q C<mW«*e*/nttr<ort 


BAUrill 


AIRCRAFT DEALERS 



PARTS & SUPPLIES 


NAVCO 


DC-3 LODESTAR B 


PROFESSIONAL SERVICE 

WALSH ENGINEERING COMPANY 
Design and Prototypes 
I hi of ^Electronic Apparatus^ ^ 
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BASIC LOADS 


Engineers with training and experience in this 
field will be interested in new developments at 
Lockheed Missile Systems Division. 

New positions have been created for: 

■ Basic Load Engineers 

■ Structures Engineers 

■ Aerodynamic Engineers 

■ Dynamics Engineers 

to work on basic loads caused by high 
performance configurations, specialized missile 
systems criteria, unique recovery provisions 
and new environmental conditions associated 
with many types of advanced missile design. 

The positions require an M.S. Degree in 
Mechanical, Aeronautical or related fields of 
engineering and at least two years' experience in 
loads, dynamics or aerodynamics, including 
transonic or supersonic aerodynamics. 
Equivalent experience will be considered. 


Because of planned expansion in this 
department, the positions offer 
unusually favorable opportunity for 
promotion to supervisory level. 


Those possessing a high order of ability 
applicable to this field are invited to write. 


MISSILE SYSTI5MS DIVISION 


LOCKHEED AIRCRAFT CORPORATION 
HT H BANK, CALI FOR NIA 



CLASSIFIED 


ADVERTISING 


Searchlight Section 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 




DC3 one stop for everything C47 



Remmert -Werner 



SEARCHLIGHT SECTION 



PBY-5A (28-5ACF) 


Zero Time 
Airframe & Engines 
Certificated for 
Airline Use 


Convair Clipper Bow 
Balanced Rudder 
Cargo Doors & Floor 
Immediate Delivery 


"We are Owners" 


LEEWARD AERONAUTICAL SALES. INC. 


P. O. Box 233, Int'l Airport 


Miami 48, Fla. 




GEORGE H. BAILEY COMPANY 

3508 Quimby Arcade 
Fort Wayne 6, Indiana 


rep your weather eye out to. 

Weather Eye 

r,°»: Fli 9ht RADAR 


Remmert- Werner 

RADAR 


"Opportunity” Advertising 
Think 

"SEARCHLIGHT" 


"Take a Heading for Reading " 

to r the BEST MAINTENANCE • OVERHAUL • MODIFICATION • INSTALLATION 
READING AVIATION SERVICE, INC. 


Ci^e^utlve Transport ^Aircraft. ^ 

Fifth Avon u c'' N e w " y o r k 30. N* 


WANTED 


WANTED 

Cargo DC-3 or C-47 

Must be licensed and in good 
condition. Advise size of load- 
ing doors, cubic capacity, range 
and load capacity. 

Write 


S. Michigan Ave., Chicago 11, II 


We Buy DC-3 and C-47 


AIRPLANES WANTED 

Vest Aircraft Co.'s Skyranch 

■OX S3M. DEITVEX 17. COLOMBO 


WRIGHT ENGINES 

1820-56-56WA-62-62A-6S-66A-72-72A-74-74A- 


SPARKPLUGS WANTED 


Your Inquiries to 
Advertisers Will 
Have Special Value . 

publisher, if you mention this pub- 
lication. Advertisers value highly 
this evidence of the publication you 
read. Satisfied advertisers enable the 
publisher to secure more advertisers 
and — more advertisers mean more 
information on more products or bet- 
- - '^-toYOU. 


AVIATION WEEK, March 


ADVERTISERS IN THIS ISSUE 

AVIATION WEEK— MARCH 5, 1956 
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LETTERS 


Proprietary Data Sting 

msmm 

s^--s;v,»T d, i£ 




^££*rr£3 
Saa* 53 * 




fiiiig 

1111 P 



Aviation Education 

£ 

enough interest in the right plates to do roenti 


inated the department. «e have turned o 


;=HlS 

Soaring Planes (DP'S) in Darin- 
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l>. S. Would like to hear Mr. Robson 

=&£?«-» 

Inertial Guidance 

gptlpl? 
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AVIATION 


Harvey precision forgings . . . 
making one part 


Here's an aircraft beam . . . made the old way. Each 
one of the pieces you see must be handled sepa- 
rately, brought to an assembly area, laboriously put 
together with upwards of 40 bolts, almost 200 rivets. 
And it's only one of many similar beams in a typi- 
cal modem plane. 



do the job of dozens 


HARVEY 

XTluminum 


E, CALIFORNIA — BRANCH Off ICES 


PRINCIPAL 




World’s fastest, smoothest, most luxurious airliners, the new Lockheed Electras with Allison Prop-Jet power will enter service on Eastern Air Lines routes in the Fall of 1958 



Captain Eddie Rickenbacker chooses 

Aeroproducts Propellers 

f 0r Eastern Air Lines' 


Capt. Eddie Rickenbacker 
Chairman of the Board 
Eastern Air Lines 


new fleet of Lockheed Prop- Jet Electras 


A balance between engine and propeller is 
necessary for efficient aircraft performance, 
ft is absolutely essential in the new high- 
powered Prop-Jet airliners whose propeller 
tips will spin at velocities of 600 feet per 
second. 

That is why Captain Eddie Rickenbacker. 
dean of the air transportation industry, has 
chosen Aeroproducts Propellers with 
Allison turbine engines for Eastern Air 
Lines’ great new fleet of 40 Lockheed 
Electras. 

This proved engine and propeller team, 
designed and built by General Motors, will 
enable Eastern’s new 66-passenger radar- 
equipped luxury liners to fly at speeds of 
over 400 miles an hour— bringing unprece- 
dented new standards of smoothness and 
comfort to air travel. 


the vast power of the Allison turbine engine, 
and because it combines rugged yet light- 
weight strength with unique features of 
pitch control and dependability unuiaiched 
by any other propeller. 

Eastern Air Lines, serving more United 
States cities than any other airline, has 
earned and held the confidence of the 
traveling public for over 28 years. We of 
Aeroproducts are highly gratified by 
Eastern's choice and consider it an out- 
standing endorsement for Aeroproducts Pro- 
pellers in this new era of turbine air travel. 

The Allison Prop-Jet engine with Aeroprod- 
ucts Propeller is the world's most advanced 
propeller-type aircrajt power — both certifi- 
cated by the Civil Aeronautics Administra- 
tion for commercial service. 





The 4-bladed Aeroproducts Propeller was 
selected because it utilizes most efficiently 


ALLISON DIVISION OF GENERAL MOTORS • DAYTON, OHIO 



